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Table 1-1, 




OUTPUT PULSE 


' 



SOURCE IMPEDANCE; ' rSOR l3% shunted by typi- 
cally 20 pF at anyi output voltage. 



I I 

PULSE SHAPE:' (Measured at 5 V across 50n) 

Rise and Fall time: Less than 5 ns 
Overshoot and Rlhglng; Less than 5 % of pulse 
I amplitude. 

Preshoot: Less than 5% of pulse amplitude. 

( 

AMPLITUDE: , (Positive and negative output can be 
independently set) 

Maximum Output; 5V across 50R (lOV across 
an open circuit). Output circuit protected, 
cannot lie damaged by shotting. With internal 
load disconnected (switch provided), lOV 
across 50R with rise and fall time le^s than 
7 ns. 

Attenuator: Provides 7 steps from 0.05V to 5V 
in a 1, 2. 5, 5 sequence. 

Vernier: Provides continuous adjustment be- 
tween ranges, minimum output less than 
0.02V across 50R. 
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Specifications 



Sensitivity: Sine waves, 2V pk-pk minimum. 
External Pulses, at least IV and at least 
‘ 15ns wide, Maximum input ilOV, 

External Trigger Delay: Approximately 35 nc 
between trigger input and trigger output. 
Manual: Push button for single pulse. 

• I 

' , TRIGGER OUTPUT PULSE (Suitable for triggering 
another Model 8003 A). 

Width: 15ns tSns at 50% amplitude points. 
Amplitude: Greater than 2V across SOU. 
Polarity: Positive. 

SYNCHRONOUS GATING: Gating signal turns gen- 
erator "on"; pulse repetition rate, amplitude, 
polarity, and width determined by panel control 
settings; first pulse is coincident with the leading 
edge of the gate, last pulse Is completed even if 
gate ends during the pulse. 

Minimum Gating Signal: -2V. 

Maximum Input: -20V. 

Input Impedance: Approximately Ikfl. 



GENERAL 



POLARITY: Positive and negative simultaneously. 
Delay between pulses approximately 5 ns. 



POWER 115V or 230V +10% -15%, 
50Hz - 400Hz, 30W. 



PULSE WIDTH: 30ns to 3 s in fivo ranges; vernier 
provides continuous adjustment between ranges. 
Maximum Duty Cycle: 

Greater than 90% from 0. 3Hz to IMHz 
Greater than 50% from IMHz to lOMHz 
Width Jitter: Less than 0. 1% of pulse width at 
any width setting. 



DELAY: Approximately 150ns fixed delay between 
Trigger Output and both Pulse Outputs. Internal 
slide switch permits removal of delay line, re- 
ducing delay to about lOns. 



REPETITION RATE AND TRIGGER 



WEIGHT: Net 0 lb (4 kg) 

Shipping 131b (6 kg). 

DIMENSIONS; 



NOTE 

DiWthStONS M WtNtk Md llifkUMCTf tti) 
[ikIPOA TQfAl. Llirtrh MCLUOmftNNOIS 
APQ 

iti POA hucmt mclu»h4 pup 

ADO P/4M1MUMI 



1 



IM 




FREE-RUNNING: 

Repetition Rate: 0.3Hz to lOMHz in five ranges; 
vernier provides continuous adjustment be- 
»w- en ranges. ' 

Period Jitter: < 0.1% of jcriodat any/repctl- 
tion rate setting. / 



TRIGGERING: 

Trigger hrput: DC coupled. Sine waves or pulses 
of either positive or negative polarity up to 
lOMHz. 



j 

SIDE 

1 


“T 

•i 

OftSi 

1 
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OPTION 01: Remote programming. 
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SECTION I 

GENERAL INFORMATION 



1*1. DESCRiPTION 

1-2. The HP Model 8003A is a general-purpose 
pulse source providing positive and negative pulses 
with fast rise times and a wide range of repetition 
rate and pulse width. Complete specifications of per- 
formance are given in Table 1-1. Ek)th positive and 
negative pulses are simultaneously available from 
50 ohm sources with 5 ns rise and fall times. Two 
seven -step attenuators and two verniers provide con- 
tinuous and independent control of the amplitude of 
eitheroutput from 0.02 volt to 5vo!ts across 50 ohms. 
The internal load of either pulse output may be dis- 
connected by a slide switch provided within the in- 
strument, supplying twice the output voltage across 
50 ohms. The frequency range of the instrument from 
0. 3 Hz to 1 0 MHz is covered in 5 ranges, with a ver- 
nier providing continuous adjustment, 

1-3. Trigger output pulses for synchronizing ex- 
ternal circuits or instruments have a pulse width of 
less than 20 nanoseconds and an amplitude of at least 
2 volts across 50 ohms. The trigger output is approx- 
imately 150 nanoseconds in advance of the main out- 
put pulses.. Delay may be switched off by a slide 
switch; the residual delay is then approximately 
10 nanoseconds. Gating signals, applied to a rear 
panel copnector, wUl gate the instrument "on" to 
produce pulse trains and bursts, determined by the 
front-panel controls. 



1-4. ACCESSORIES AVAILABLE 

1-5. Electronic test equipment, cables, connectors, 
adapters, and other accessory items are available 
from Hewlett - Packard. For more information on 
specific items consult the Hewlett-Packard Catalog 
or Sales/Service Office. 

1*6. MANUAL IDENTIFICATION 

1-7. Hewlett - Pacicard uses a two -section eight- 
digit serial number (000-00000). This serial number 
may be also preceded by a letter. If the fir.st thi;ee 
digits of the serial number, found on the rear panel 
of the instrument, do not agree with those on the title 
page of this manual, change sheets supplied with the 
manual will define difference.^ between your instru- 
ment and the Model 8003A described in this manual. 
To obtain correct manual information for any instru- 
ment, contact the nearest Hewlett-Packard Sales/ 
Service Office; always specify the model number and 
complete serial number. 

1*8. ORDERING ADDITIONAL MANUALS 

1-9. One manual is sSiipped with each pulse gen- 
erator. Additional manuals may be purchased from 
your local Hewlett-Packard field office (see list at 
rear of this manual for addresses). Specify the model 
number, completa serial number prefix, and HP 
stock number provided on the title page. 



Figure 1-1. HP Model 8003A Pulse Generator 




1-1 




Section n 

Figures 2-1 and 2-2 



Model 8003A 




Figure 2-1 iie Combining Case 
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Figure 2-2 Steps to Place Instrument in Combining Case 
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SECTION II 
INSTALLATION 



2-1. INITIAL INSPECTION 

2-2. Inspect the 'iistrunient for physical damage 
and check Its operation as soon as possible after de- 
livery. Table 5-2 contains performance check pro- 
cedures which will verify instrument operation within 
the published specifications. This check is suit.ahle 
for incoming quality control inspection. If physical 
damage Is evident or if the instrument does not meet 
specifications when received, notify the carrier and 
the nearest Hewlett-Packard Sales /Service Office 
(see list at rear of this manual). The S.ilcs/Service 
Office will arrange for repair or replacement with- 
out waiting for settlement of a claim with the carrier. 
The certification and warranty statements for all HP 
instruments are on the in.side front cover of this 
manual. 

\ 

2-3. PREPARATION FOR USE 

2-4. \ POWER SOURCE REQUIREMENTS 

2-5. The HP Model 8003A may be operated from 
an ac source of ’.15 or 230 volts fl0%, -15%, at 50 
to 400 Hz, Power dissipation is approximately 30 W, 
When the instrument is shipped from the factory, it 
is ready for 230 volt operation. For 115 volt opera- 
tion move the rear panel slide switch, with the In- 
strument power cable disconnected, until the number 
115 is visible. A narrow'-bhide screwdriver maybe 
used to operate this switch. 



CAUTION 

Be sure that the number visible on 
the voltage .slide switch and the 
fuse value correspond to the line 
voltage used before operating the ^ 
instrument; otherwise, the instru- \ 
ment may be damaged. 



2-6. FUSE REPLACEMENT 

2-7. The fuse is located on the rear panel. Fuse 
FI should be 0.5 ampere slow blow for 115 volt op- 
eration or 0. 25 ampere slow blow for 230 volt op- 
eration. 



2-8. POWER CABLE 

2-9, The HP Model 8003A is equipped with a 3-wire 
power cable, which, when connected to an appropriate 
receptacle, grounds the instrument, cabinet and 
panel. To preserve the protection feature when op- 
erating the instrument from another type of outlet 
without ground, use an appropriate adapter and con- 
nect the ground lead to an external ground. 



2-10. TEMPERATURE REQUIREMENTS 

2-11. The HP Model 8003A uses solid-state com- 
ponents and requires no special cool'iig. The instru- 
ment operates within specifications when the ambient 
temperature is between (PC (32®F)and 55“C (13l°F). 
The pulse generator nuny be stored between -40OC 
(-40‘^F) and 75«C (167°F). 



2-12. REPACKING 

2-13. The original shipping carton and packing ma- 
terial can be used for roshipment. The Hewlett- 
Packard S.ales /Service Office will also provide in- 
formation and recommendations on material to he 
used If the original packing material is not available 
or damaged. If the Instrument is to be shipped to 
a Hewlett-Pacxard Sales/Service Office for repair, 
attach a tag showing owner, model, serial number, 
and repairs required. 



2-14. RACK MOUNTING 

2-15. The HP Model 8003A ic a .™bmodular unit that, 
when used alone, c.an be bench-mounted only. How- 
ever, when used in combination with other .■jubmod- 
ular units, it can be bench and/or rack - mounted. 
The HP combining case, and adapter frame are de- 
signed specifically for this purpose. 



2-16. COMBINING CASE (HP 1051A or 1052A) 

2-17. The combining case Is a full-module unit 
which accepts various combinations of submodular 
units. Being a full-module unit, it can be bench or 
rack-mounted as any full-module instrument. An il- 
lustration of the combining case is shown in Fig- 
ure 2-1. Instructions for installing the HP Model 
8003A in a combining case are given in Figure 2-2. 



nuCJt MmCL 




Figure 2-3. Adapter Frame Instrument 
Combinations 
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2-18, ADAPTER FRAME 

2-19. The adapter frame Is a rack frame that ac- 
cepts any combination of submodular units. It can be 
rack-mounted only. An illustration of the adapter 
frame is given In Figure 2-3. To assemble, refer to 
Figure 2-4 and proceed as follows; 

a. Place the adapter frame (1) on edge of bench 
as illustrated. 

b. Stack the submodular units (2) in the frame. 

c. Place |the spacer clamps (3) between instru- 
mrt^ts. 

I I : 

d. Place the spacer clamps (4) on the two ends 
ot rack-mounted instruments. 

j _ J 

e. Puihithe combination into the frame. 

f. Insert screws (5) on both sides of frame and 
' tighten until submodular instruments are se- 
cure in frame. 

g. The complete assembly is ready for rack- 
mounting. 



© 



ADAPTER 

FRAME 




Figure 2-4. Two Half Modules In Rack Adapter 
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SECTION III 

OPERATING INSTRUCTIONS 



3-1. INTRODUCTION 

’ j 

3-2. This section contains the operating instruc- 
tions for the HP Model 8003A Pulse Generator. Fig- 
ure 3-2 identifies and briefly describes the purpose 
of each panel control and connector on the instrument. 
Operating limits of the HP Model 8003A arc as spec- 
ified In Table 1-1. 

I ' . 

3-3. TRIGGER MODES 

3-4. INTERNAL TRIGGER MODE 

3-5. The HP Model 8003A will generate internally 
any repetition rate from 0, 3 Hz to 10 MHz. The rep- 
etition rate is established by setting the REP. RATE 

1 selector to any of the five internal ranges and then 
adjusting , the REP. R^tB VERNIER to the specific 
rate desired. 

3-6. EXTERNAL TRIGGER MODE 

3-7. V/ith the RE^. RATE selector set to EXT. + , 
or EXT.-, external' signals may, be used to initiate 
pulses In the Model 8003A. Trigger signals, which 
will cause one pulse out for each trigger in, may be 
sine waves or pulses of either positive or negative, i 
) polarity up to 10 MHz. Sine waves must be of at lea^t 

2 volts peak to peak amplitude, and pulses must be 
at least I volt peak and at least 15 nanoseconds wide. 
Maximum altowabh input signal is ilO volts peak. 

3-8. MANUAL TRIGGER MODE 

3-9. With the REP. RATE selector set to the 
EXT. +AIAN position, a single output pulse is gen- 
erated by the Model 8003A each time the MANUAL 
push button is pressed. 

3-10. GATING MODE 



the gating signal is at least -2 volts (refer to Figure 
3-1). The maximum allowable gate signal level is 
-20 volts, if operation does not require the use of Ihe 
gating feature, be sure that the OPER. MODE switch, 
situated on the rear panel. Is set to the NORMAL 
position. 

3-12. REMOTE PROGRAMMING 

3-13. Remote programming of the Model 8003A is 
possible with the Option 01 when the REP. RATE, 
PULSE WIDTH, and AMPLITUDE VERNIER controls 
are set to the asterisk (#) positions. In the standard 
Model 8003A these asterisk (*) positions are connected 
to their adjacent positions. For Option 01 operation 
refer to Appendix A 1, 

3-14. BASIC OPERATION PF)OCEDURE 

3-t5. Initial settings are given to obtain a complete 
pulse for someone unfamiliar with the operation of 
the Model 8003A. It is important that the PULSE 
WIDTH and REP. RATE controls be compatible; 
otherwise, the output signal may be Incorrectly in- 
terpreted. The following control settlnf^s .'•re recom- 



mended to obtain a visible rectangular pv 


isconahigh- 


frequency' bscilloscope with sweep lime at 50/Js/cm 
and with sensitivity at 2 V/cm. 


8003A REP. RATE (Hz) 


‘ , 0. 3M 


VERNIER (R.R.) 


ccw 


PULSE WIDTH (s) 


3/ti 


VERNIER (P. WIDTH) 


center 


AMPLITUDE (t) 


5V 


VERNIER (AMPL.i) 


cw 


OPER. MODE 


Normal 



Rotation of the various verniers demonstrates the 
effect the controls have on the output pulse. 



3-11. The HP Model 8003A may be gated by an ex- 
ternal signal when the OPER, MODE switch is set to 
GATED. In this mode output pulses occur only when 




MODEL 6003A PULSE OUTPUT 



AT LEAST-2V 



-OV 



GATE INPUT SIGNAL 



Figure 3-1. Gating Pulse Output 

' - I 



3-16. For regular use, proceed as follows: 

a. Set OPER. MODE slide switch, located on the 
rear panel, for the desired operation mode 
(NORMAL or GATED). 

NOTE 

No output pulse will be generated 
?or normal use if the OPER. MODE 
slide switch Is in GATED position. 

b. Connect either OUTPUT connector to an ex- 
ternal test circuit using a 50 ohm coaxial ca- 
ble and a 50 ohm termination resistor. 

c. Turn Instrument on with LINE button. 

d. Set REP. RATE selector switch and its VER- 
NIER for the desired triggering mode and 
frequency. 



3-1 
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e. Set PULSE WIDTH selector switch and VER- 
NIER for the desired output pulse width. 

NOTE 

The pulse width should be nar- 
rower than the output pulse period. 

f. Set AMPLITUDE and its VERNIER for de- 
sired amplitude, 

3-17. INTERNAL CONTROLS 

3-18. DELAY SWITCH 

3-19. The HP Model 8003A is shipped with an ap- 
proximate ISO nanoseconds fixed delay between the 
trigger output pulse and the output pulse. This delay 
may be reduced to approximately 10 nanoseconds. 
This is accomplished by removing the instrument 
bottom cover and by moving the front slide switch on 
the circuit board into the ND (non-dclayed) position. 
The D (delayed) position Is for an a.'r^roximate 
ISO nanoseconds delay. 



3-20, TERMINATION SWITCH 

3-21. The pulse generator is shipped so that a max- 
imumouCputpulseampIitudeoI5 volts across 60 ohms 
maybeobtained for both positive and negative pulses. 
When a greater amplitude is required, either pulse 
may be doubled by switching out the appropriate in- 
ternal 50 ohm resistor. This is accomplished by re- 
moving the bottom cover and by setting the inner 
rear slide switch on the circuit board to the +10 V 
position for positive output or by setting the outer 
rear slide switch on the circuit board to the -10 V 
position for negative output. 



NOTE 

De sure that the terminatiuu slide 
switches are in the +5V and -5V 
position when no external load is 
connected to the instrument; other- 
wise it may be damaged. 
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Figure 3-2 




® (n) 



1. LINE: On/Off switch, glows red when on, 

, 2. PULSE WIDTH (s): Selector switch selects 
output pulse width range. The asterisk (#) posi- 
tion on the standard Model 8003A is connected 
to the 30 n (seconds) range; this extra posi- 
tion may be wired for other needs (refer to 
Paragraph 5-19), On the Option 01 this posi- 
tion Is for remote programming. 

3. PULSE WIDTH (s) VERNIER: Vernier adjusts 
output pulse width within the limits set by PUL- 
SE WIDTH selector switch. 

4. MAN: Push button provides a single pulse 
when REP, RATE selector switch is set to 
EXT. +/MAN. position. 

5. REP. RATE (Hz): Selector switch selects in- 
ternal repetition rate, external triggering, or 
manu.il triggering. The asterisk (#) position on 
the standard Model 8003A is connected to the 
lOM(Hz) range; this extra position may be 
wired for other needs (refer to Paragraph 5-17). 
On the Option 01 this position is for remote 
programming. 

6. REP, RATE (Hz) VERNIER: Vernier adjusts 
internal repetition within limits set by REP. 
RATE selector switch. 

7. AMPLITUDE (V ACROSS 50fl): Switch selects 
amplitude range of positive output pu'.se. 

8. AMPLITUDE VERNIER: Vernier adjusts the 
amplitude of the positive output pulse within 
limits set by AMPLITUDE seltjctor switch. 
Clockwise adjustment selects the maximum 
amplitude. 

9. AMPLITUDE (V ACROSS son): Switch selects 
amplitude range of negative output pulse. 



10. AMPLITUDE VERNIER: Vernier adjusts the 
amplitude of the negative output pulse within 
limits set by AMPLITUDE selector switch. 
Clockwise adjustment selects the maximum 
amplitude. 

11. -OUTPUT/50O: Female BNC connector sup- 
plies a negative output pulse. 

12. TRIGGER OUTPUT (+): Female BNC connec- 
tor supplies a positive trigger pulse. 

13. +OUTPUT/50D: Female BNC connector sup- 
plies a positive output pulse. 

14. TRIGGER INPUT: Female BNC connector ac- 
cepts external triggering signals. 

15. OPER. MODE: Switch selects normal or gated 
mode of operation. In NORMAL, all front-panel 
controls operate as described. In GATED, out- 
put signals, either internally or externally 
triggered, are generated only during the tlm' 
that the gating signal is applied. 

16. GATE INPUT (-): Female BNC connector ac- 
cepts pulse control signal; -2 volt pulse turns 
the instrument repetition rate generator on. 
E)C coupled. 

17. FUSE: Line fuse (1/2 A SB for 115 V ac or 
1/4 A SB for 230 V ac). Use only properly- 
rated fuse. 

18. 115V/230 V: Switch selects ac line voltage, 

19. AC LINE; Receptacle for power cable. 

20. SERIAL NUMBER: Fit'fcrence number identi- 
fies instrument. 



Figure 3-2. Front and Rear Panel Controls and Connectors 
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SECTION IV 

PRINCIPLES OF OPERATION 



4*1. INTRODUCTION 4-5. INTERNAL TRIGGERING 

4-2. This section contains the basic principles of ’’il , operation, REP. R,VTE 

operation for the HP Model 8003A Pulse Generator. switch S4 is set to any of the five internal rate set- 

The basic functions are shown in the block diagram tings. Initially, transistors A1Q29 and A1Q30 are not 

Figure 4-1. The output pulses are formed in the conducting. Then the ramp capacitor, corresponding 

following general sequence. The repetition rate is selected range, at the emitter of A1Q30 is 

generated internally or Is established by an external ch.arged through the current source A1Q31. The volt- 
triggering source. The signal then passes through '‘p capacitor goes negative until It becomes 

the delay circuit which sets up a delay of the output negative than the base voltage of 

signal with respect to the trigger output signal. The A1Q30. Then transistor AIQ30 begins to conduct, 
delay may be switched off. Pulse width Is then es- voltage drop across diodes A1CR12, A1CR13, 

tabllshed before the signal goes through both output appears on the base of A1Q29. (Diodes 

circuits and their associated attenuators which con- A1CR12 and A1CR13 Increase loop gain for low cur- 
trol the respective pulse amplitudes. The repetition through A1Q30, and capacitor A1C38 Increases 

rate circuit also supplies a negative pulse through an frequencies). Transistor A1Q29 

inverter amplifier for a positive trigger output The conducting, and the voltage drop across 

following paragraphs and diagram provide a more conduct stUl more. This 

detailed discussion of each basic circuit. process continues until both transistors go Into sa- 

turation. Now the ramp capacitor is charged positive- 
ly through A1Q30, A1R87, and the diodes A1CR12 
4-3. REPETITION RATE CIRCUIT and A1CR13. When the current from the ramp capa- 

citor is no longer sufficient to keep A1Q29 saturated. 
A1029 comes out of saturation and hence starts turn- 
4-4. Mode of operation for the Model 8003A is es- Ing A1Q30 off. Again regeneration occurs, and both 

tabllshed in this circuit (i. e. Internal, external or A1Q29 and A1Q30 turn off. This action produces a 

• manual triggering), depending on the setting of S4 negative timing pulse on the emitter of A1Q29, Thus, 

REP. RATE selector switch. Refer to Figures 4-2 the repetition rate depends upon the voltage cha*g 9 

and 7-1. across the ram|j capacitor, the ramp capacitance. 
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Figure 4-r. Repeiilion Rate Block Diagram 
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and the charging current. Current through current 
source A1Q31 can be adjusted by the vernier control 
R3 to change the r. epetition rate. 



4-7. During internai triggering operation diodes 
A1CR26 and A1CR27 clamp the collectors of tran- 
sistor A1Q32 and A1Q33 to a voltage level of approxi- 
mately 11 volts established by Zener diode A1CR28. 
This assures that no other collector voltage can be 
developed and no signal is passed to the Schmitt trig- 
ger A1Q34/A1Q35 during internal triggering in the 
event that an external signal is applied to J6. 



4-8. EXTERNAL TRIGGERING 

4-9. For this mode of operation REP. RATE switch 
S4 is set to either EXT. - or EXT. +/MAN. When S4 
is set to EXT. -, the Model 8003A is triggered by the 
negative -going slope of the negative external trigger- 
ing signal; when S4 is set to EXT. the instrument 
is iriggered by the positive-going slope of the posi- 
tive triggering signal. The external trigger is availed 
through J6 to a differential amplifier A1Q32/A 2 Q33. 
Diodes AlCRie/AlCRl'i protect A1Q32 and AIQ33 
against reverse-bias breakdown' in the event o' ex- 
cessive negatbp trigger levels. 

I 

4-10, In the EXT. - position A1R98 is connected to 
+20 volts, and A1CR26 is reverse-biased. When there 
is a large enoligh negative triggering signal, A1Q32 
conducts less, I and the voltage increases positively 
on the collector of A1Q32 and through A1CR24 onto 
the base of Ai!Q 34. This signal at A1Q34 causes the 
Schrn, '* trigger A1Q34/A1Q3S to switch and thereby 
generates a positive -going spike on inductor A1L2. 

4-11, In the EXT + position A1R99 is connected to 
+20 volts, and AlCR27 is reverse-biased. When there 
is no external positive triggering signal, A1Q32 and 
AIQ33 conduct. During this time A1Q34 is cut off. 
When there is a large enough external positive trig- 
gering signal, {A1Q33 conducts less, and the voltage 
increases positively on the collector of A1Q33 and 
through A1CR2^ onto the base of A1Q34. This signal 
at A1Q34 causes the Schmitt trigger A1Q34/A1Q3R to 
switch and thereby generates a positive-going spike 
o.'\ inductor AlllZ. 



4-12. In cither of the external positions the REP. 
RATE selector switch S4 connects A1 Rill to -20 volts. 
Then the AlQ30base voltage is held slightly negative, 
about -1 volt. Diode A1CR14 prevents the emitter of 
A1Q30 from going more negative than its base. (The 
current frem current source A1Q31 flows through 
A1CR14 to ground). Thus the rate generator A1Q29 
and A1Q30 remain cut off until a positive spike from 
the Schmitt trigger passes through A1CR18 and mo- 
mentarily cuts off A1CR19. During this period A1Q30 
base voltage rises; transistor AlQ30andhenceAlQ29 
switch on as in the internal triggering operation, 
therefore giving a negative pulse at the emitter of 
A1Q29 for each trigger pulse. 



4-13, MANUAL TRIGGERING 

4-14. For this mode of operation REP. RATE 
switch S4 is set to EXT. +/MAN. When the MANUAL 
push button S3 is pressed, A1C46 begins to charge, 
giving a positive voltage on the base of the Schmitt 
trigger. This operation produces a single pulse. Re- 
leasing the button discharges A1C46 through A1R94, 

4-16. GATING MODE 

4-16. When the gate switch S5 (refer to Figure 7-1) 
is in its NORMAL position, the base of / 'Q36 is held 
negative, and the transistor will not cc ct. Diodes 
A1CR20 and A1CR21 prevent the base of AiQ36 from 
going more negative than -1.4 volts. In the GATED 
position the base potential of A1Q36 rises to zero 
volts, and current flows through the transistor. As in 
external operation, the base voltage of A1Q30 goes 
negative and keeps A1Q30 turned off; A1CR14 con- 
ducts, passingthe current from current source A1Q31 
to ground. Now a negative signal, applied to the GATE 
input, cuts off A1Q36, and the current flow is routed 
through A1CK20 and A1CR21 as before. The base 
voltage of A1Q30 rises, and the rate generator cir- 
cuit functions as in the internal operation, producing 
a train of pulses at the repetition rate setting until 
the GATE inout signal is removed. The leading edge 
of the first output pulse is synchronized with the lead- 
ing edge of the gate input signal. 

4-17. Gating Is also possible in both external posi- 
tions. An output pulse is produced only when both the 
trigger input and gate input signals are present. 

4-18. TRIGGER OUTPUT AND DELAY CIRCUIT 

4-19. The negative pulse from the rate generator is 
fed to the base of inverter amplifier transistor A1Q38 
(refer to Figure 7-2). The signal is inverted, and the 
positive trigger pulse is taken from the collector and 
is fed to the TRIGGER OUTPUT {+) connector. 

4-20. The negative pulse is also fed to the base of 
A1Q37, part of the delay circuit. In the non-delayed 
mode the negative pulse, present on A1Q37 emitter, 
is fed by AlSl (delay switch) to the width generator. 
In the delayed mode the amplified positive pulse from 
A1Q37 collector is delayed 140 ns by delay line AlDLl, 
amplified once more by A1Q39, and differentiated by 
A1L3. Diode A1CR29 removes the positive pulse, and 
the negative pulse is fed by AlSl to the width gene- 
rator. 

4-21. WIDTH GENERATOR 

4-22, This circuit establishes the width of the out- 
put pulse. The pulse width is controlled by the setting 
of PULSE WIDTH selector switch S8 and PULSE 
WIDTH VERNIER R6 (refer to Figure 7-2). The width 
circuit receives the signal developed in the delay cir- 
cuit to switch Schmitt trigger A1Q23/A3Q24. Initially 
A1Q23 is cut off, and A1Q24 is conducting, which re- 
sults in a voltage drop across A1H72; consequently, 
A1Q25 conducts. Thus, the current from current 
source A1Q26 flows through A1Q25. At the same 
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time A1Q27 of the Schmitt trigger is held off while 
A1Q28 conducts. The incoming negative pulse from 
the delay circuit changes the state of Schmitt trigger 
A1Q23/A1Q24, causing A1Q23 to conduct and A1Q24 
to cut off. Now A1Q25 cuts off, and the selected width 
capacitor is linearly charged by the current source 
A1Q26 to a level of about -f4 volts. At this level 
Schmitt trigger A1Q27/A1Q28 changes state, A1Q28 
collector goes r jsitlve, turns off A1Q23, and returns 
the circuit to its original condition. The output wave- 
form is taken from Schmitt trigger transistor A1Q23 
collector, is differentiated, and is fed as positive and 
negative spikes to the output circuit, 

4-23. POSITIVE AND NEGATIVE OUTPUT 
CIRCUITS 

4-24. The output circuits form the output pulses and 
drive an output load. With reference to the negative 
output (refer to Figure 7-3), driver and output am- 
plifier transistors A1Q17 through A1Q20 (a cascode 
amplifier) are initially held cut off by switching tran- 
sistor A1Q16, which is conducting heavily. The po- 
sitive portion of the width generator output changes 
the state of Schmitt trigger A1Q14/AIQ15, Transis- 
tor A1Q14 cuts off, and AIQ15 conducts. Hence, the 
collector voltage of A1Q14 becomes more negative, 
switching off A1Q16. The switching action Is very 
fast, and immediately the base potentials of A1Q17 
and AIQ16 become less negative and the transistors 
feed a current of about 105 mA to 'he emitters of 
A1Q19 and A1Q20 respectively. A1Q19 and A1Q20 



collector voltage goes more negative, and this fall Is 
passed to the output attenuator. The circuit remahis 
in this state until the negative signal from the width 
generator switches the circuit to its original condi- 
tion. Voltage source, A1Q21 and A1Q22, regulates 
the base potentials of the driver and output amplifier 
transistors, this provides the AMPLITUDE VERNIER 
control. The positive output circuit functions in a 
similar in nner. Schmitt trigger transistor A1Q5 is 
switched on by the positive input pulse, and the volt- 
age rise on AIQ6 collector controls the switching 
transistor A1Q7; the resultant output of the circuit 
is a positive pulse. The output attenuators consist of 
3 resistive networks with attenuation of 1, 2. 5 and 5, 
which are used individually or in series to provide 
stepped attenuation of the outputs. 

4-25. POWER SUPPLY 

4-26. The power supply operates from either 115 or 
230 volts ac, which is rectified and regulated to pro- 
vide dc outputs of -20 and +20 volts. Two separate 
primary windings of transformer T1 are switched by 
S2 in parallel for 115 volt operation or in series for 
230 volt operation (refer to Figure 7-4). Both nega- 
tive and positive supplies operate In a similar man- 
ner, With reference to the positive supply, error 
amplifier transistor A1Q4 senses and amplifies any 
change in the output voltage. The change is applied 
through driver transistor A1Q3 to the series regu- 
lator Q2, which acts as a variable series resistor 
in the current path. 
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Table 5-1. Required Test Equipment 



Recommended Instrument 


Required 

Characteristics 


Required For 


Type 


Model 


HI<?h Frequency 
Os>'illoscope 


HP leOA with HP 1801A 
and 1821A 


'Band Width; 50 MHz 
Vertical Sensitivity: 0,05-2V/cm 
Dual Ttace Operating Mode 
Sweep Delay Capability 


Performance 
Check and 
Troubleshooting 


Sampling 

Oscilloscope 


HP 140A 
with HP 1410A 
and HP 1424A 


Band Width: 1 GHz 

Sweep Time: lOns/cm - 5 ps/cm 


Performance 
Check and 
Adjustments 


Square 

Wave 

Generator 


HP 217A 


Rise Time; < 10 ns 
Repetition Rate: lOkHz 
Amplitude; -2 V 


Performance 
Check and 
Troubleshooting 


Test 

Oscillator 


HP651B 


Frequency Range; lOkHztolOMHz 
Output Amplitude: 2 V pk-pk 


Performance 

Check 


DC Volt-Ohmmeter 


HP 412A 


Voltage Range; 1 to 30 V 
Accuracy; il % on 30 V scale 
Liput Resistance: > 1 MR 

Resistance Range: lOOkR 


Adjustment and 
Troubleshooting 


AC Voltmeter 


HP 400D 


Range: 1 to 250 V 
Accuracy: i'i% 

Input Impedance: 10 MR with 15 pF 


Troubleshooting 


Digital 

Voltmeter 


HP 3430A 


Voltage Range; t20V 
Ground: Floating 
Accuracy; 0. 1% 

Input Resistance: >10MR 


Adjustments 


son Attenuator 
(2 required) 


HP 8491A 


Band Width: 1 GHz 
Attenuation: 20 dB 


Performance 
Check and 
Adjustments 


Tee 

(2 required) 


HP 10221A 


50 R System 


Perf. Check anil 
Adjustments 


Feed-Through 
Termination 
(2 required) 


HP 11048B 


50 R (tl ohm) Load 


Performance 

Check 


BNC Tee 


UG - 274B/U 
74868 




Performance 

Check 


Termination 
(2 required) 


GR 874-W50B 


Resistance; 50 R 

Power Rating; 1 W Minimum 


Performance 
Check and 
Adjustments 


Adapter 
(2 required) 


GR874 


Type N to GR 


Performance 

Check 


Cable 
Assembly 
(4 required) 


HP 10120A 


3 Ft 50R coax, terminated 
at both ends, with BNC male 
connectors 


?e*-formance 
Check and 
Adjustments 


Cable’ 
Assembly 
(2 required) 


HI 10122A 


3 Ft 50 R coax cable / 

BNC - N typo 


Performance 
Check and 
Adjustments 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION 

5-2, This section provides maintenance and ser- 
vice Information for the Model 8003A Pulse Genera- 
tor. Performance check, adjustment procedures, 
troubleshooting, and repair and replacement Infor- 
mation are covered in this section, A minimum in- 
strument warm-up time of 15 minutes should be 
allowed before attempting the performance check or 
the adjustments. Pulse characteristics terminology 
used in this section Is illustrated in Figure 5-1, 
Schematic diagrams’ are Included at the rear of the 
manual. 



6-3. TEST EQUIPMENT 

5-4, Test ectuipment required for maintaining and 
checking the performance of the Model B003A is 
listed In Table 5-1, Test equipment having charac- 
teristics similar to those listed In the table may be 
substituced for the equipment listed. 



6.6 PERFORMANCE CHECK 

6-6. The performance check presented in Table 5-2 
is a procedure designed to compare the operation of 
the Model 8003A with its specifications. These checks 
can be incorporated In a periodic maintenance, post- 
repair, and incoming quality control inspection. A 
performance check test card is provided in Table 5-3 
for a record of the performance check results. Also 
an instrument calibration and component replacement 
record is given in Table 5-4. 

5- 7. INSTRUMENT COVER REMOVAL 

5-8, The top, bottom, and all side covers are sep- 
arately removable. Each cover is held In place by 
screws. The top and bottom covers slide toward the 
rear panel to free the curved portion before lifting 
off. Always disconnect the power cord before re- 
moving the instrument covers. Removal of bottom 
cover provides access to all components on circuit 
board A1 except AIQIO, AlQll, A1Q19, and A1Q20, 
which are accessible by removal of the top cover. 




Figure 5-1, Definition of Output Pulse Characteristics 
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Table 6-2. Performance Check 



) i 

1. FREE RUNNING REPETITION RATE: j O.UHz to 10 MHz in five ranges? vernier provides 
continuous adjustment between ranged. ' 




b. Set controls as follows: 



8003A REP. RATE (Hz) 10 M 

VERNIER (R.R.) cw 

PULSE WIDTH (s) 30 n 

VERNIER (P. WIDTH) ccw 

AMPLITUDE (-) 5V 

VERNIER (AMPL.-) cw 

OPER. MODE normal 

High Frequency SWEEP TIME 0. Ifis/cm 

OscUloscope TRIGGER SOURCE Ext. DC 

TRIGGER SLOPE positive 

SENSITIVITY CH. B 2 V/cm 

INPUT CH. B DC 

POLARITY positive 



c. Set leading edge of the first pulse to the first lL,e on the screen. The leading edge of the 
eleventh pulse should be sern at 10 cm or less on the screen. 



d. Set the 8003A REP. RATE, VERNIER (R.R.), PULSE WIDTH, and the oscUloscope 
SWEEP TIME as shown in the table below, the PULSE WIDTH VERNIER should remain 
in its ccw position. The pulse period should be as shown in the right-hand column in the 
table below, 



REP. RATE 


REP. RATE 
VERNIER 


PULSE 

WIDTH 


Oscilloscope 
SWEEP TIME 


PULSE 

PERIOD 


0. 3 MHz 


cw 


30ns 


0. 5 m s/cm 


<6. 6 cm 


10 kHz 


cw 


3 MS 


lOMs/cm 


< 10cm 


300 Hz 


cw 


0.1ms 


0. 6ms/cm 


<6. 6 cm 


.3 - lOHz 


cw 


3 ms 


lOms/cm 


< 10cm 


.3 - lOHz 


ccw 


3 ms 


0. 5 s/cm 


2*6. 6 cm 


300 Hz 


ccw 


3 ms 


20ms/cm 


^5 cm 


10 kHz 


ccw 


0. 1 ms 


0. 5 ms/cm 


>6. 6 cm 


0.3 MHz 


ccw 


3ms 


20 M s/cm 


> 5cm 


10 MHz 


ccw 


30ns 


0, 5 Ms/cm 


>6. 6 cm 









IkLllil 



,1 ' "I.. 
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Table 5-2. performance Check (cont'd) 



2. PULSE WIDTH: 30 ns to 3 s in five ranges; vernier provides continuous adjustment 
between rangesl 



a. Use same equipment setup as shown in Performance-Check Paragraph 1 a. 

, b. Set the 8003A REP, RATE VERNIER in Its cw position. Set the 8003A PULSE WIDTH, 
VERNIER (P. WIDTH), and REP. RATE and the oscilloscope SWEEP TIME as shown 
in the table below. The width of the output pulse, measured at 50% of amplitude height, 
should be as shown In the right-hand column of the table below. 




PULSE 

WIDTH 


P. WIDTH 
VERNIER 


REP. 

RATE 


Oscilloscope 
SWEEP TIME 




ccw 


10 MHz 


0. 1 ;is/cm 




ccw 


0. 3 MHz 


0. 5ps/cm 




ccw 


10 kHz 


20hs/cm 


3 ms 


ccw 


300 Hz 


0, 5 ms/cm 


0.1 - 3s 


ccw 


0.3-lOHz 


lOms/cm 


3 ms 


cw 


0.3-IOHz 


20 ms/cm 


0. 1 ms 


cw 


0.3 -10 Hz 


0. 5 ms/cm 


3/Js 


cw 


300 Hz 


20 s/cm 


30 ns 


cw 


10 kHz 


0, 5 p s/cm 



5 cm 
sS.6cm 
^10 cm 
>5cm 
>6 cm 
>5 cm 
>6 cm 



c. Set oscilloscope sweep time to 0. 5 s/cm, 8003A REP. RATE (Hz) to EXT. +/MAN. , 

' PULSE WIDTH to 0. 1 -3 s, and PULSE WIDTH (s) VERNIER cw. Press MAN. button. 
Pulse width should be 6 cm or more. 




AMPLITUDE: 

Seven-step attenuator reduces output to 0. 05 V In a 5, 2. 5, 1 sequence. Vernier 
provides continuous adjustment between steps and reduces minimum output to < 0. 02 V, 
Maximum Output is 5 V (10 V across an open circuit). Internal switch permits removal 
of internal load, increasing output to at least 10 V acros.s 50 ohm. 



a. Use same equipment setup as shown in Performance-Check Paragraph 1 a, 

b. Set 8003A REP. RATE (Hz) to 10k, VERNIER (R. R.) ccw, PULSE WIDTH (s) to 
0.1 m, and VERNIER (P. WIDTH) to ccw. Check to see that the output pulse 
amplitude on the Oscilloscope for each setting should be as shown In the right-hand 
column of the following table. 



Oscilloscope 8003A Amplitude If Pulse 

Sensitivity Amplitude Vernier | Amplitude 



6003.A 

Amplitude 


Amplitude 

Vernier 


5 volts 


cw 


2.5 


cw 


1 


cw 


0.5 


cw 


0.25 


cw 


0.1 


cw 


0. 05 


cw 


0. 05 


ccw 


0. 1 


ccw 


0.25 


ccw 


0.5 


ccw 


1.0 


ccw 


2.5 


ccw 


5 


ccw 



■*?2cm 
<■2 cm 
s2cm 



II ■ I 
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Table 5-2. Performance Check (cont'd) 



4. MAXlf.rJM DUTY CYCLE: >90% for repetition rai'es from 0. 3 Hz to 1 MHz; 

^ 50% from 1 to 10 MHz. 



a. Use same equipment setup as shown In Performance-Check Paragraph 1 a. 



b. Set controls as follows: 



8003A REP. RATE (Hz) lOM 

VERNIER (R.R.) cw 

PULSE WIDTH U) 30 n 

VERNIER (P. WIDTH) ccw 

AMPLITUDE (-) 5V 

VERNIER (AMPL.-) cw 

OPER. MODE normal 

High Frequency SWEEP TIME 0. 2ps/cm 

Oscilloscope SWEEP MAGNIFIER x 10 

TRIGGER SOURCE Ext. DC 

TRIGGER SLOPE Positive 

CHANNEL B 2V/cmDC 

POLARITY Positive 



c. Adjust 8003A VERNIER (REP. RATE) for two periods on the screen. Turn VERNIER 
(PULSE WIDTH) slowly cw. Pulse width should be at least 50 ns (2. 5 cm) before the 
frequency counts down (one period in 10 cm). 

d. Set oscilloscope sweep magnifier x 1 and sweep time to 0. 2ps/cm. Adjust 8003A 
VERNIER (REP. RATE) for 2 periods In 10 cm on the screen. Turn VERNIER 
(PULSE WIDTH) slowly cw. P^lse width should be at least 900ns (4. 5 cm) before 
the frequency counts down. 



5. PULSE DELAY: Approximately 150ns fixed delay between trigger and pulse. Internal 
switch permits removal of delay line, reducing delay to about 10ns. 




00O3A- A2-9 
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Table 5-2. Performance Check (cont'd) 



b. Set front panel controls at> follows: 






8003A 


REP. RATE (Hz) 


lOM 




VERNIER (R.R.) 


center 




PULSE WIDTH (s) 


30 n 




VERNIER (P. WIDTH) 


ccw 




AMPLITUDE (-) 


5V 




VERNIER (AMPL. -) 


cw 


High Frequency 


SWEEP TIME 


. 1 (is/cm 


Oscilloscope 


SENSITIVITY CH. A and B 2V/cm 




CHAN^fEL SELECTOR 


Alternate 




TRIGGER SOURCE 


EXT. AC 




TRIGGER SLOPE 


Positive 


1 

c. Remove the 8003A bottom cover. Set the front slide switch on the circuit board In the ND (non- 


delayed) position. Delay between trigger and output pulse should be approvtimatciy 


10ns (1. 0mm). 






d. Set the front "lide switch on the circuit board In the D (delayed) position. Delay between 


trigger and output pulse should be approximately 150ns (1. 5 cm). Replace bottom cover 


on 8003A. 







SYNCHRONOUS GATING: Gating signal turns generator "on"; pulse repetition rate, amplitude, 
polarity, and width determined by panel control settings; first pulse Is coincident with the 
leading edge of the gate, last pulse is completed even if gate ends during the pulse. Minimum 
gating signal: -2V. Maximum Input: -20 V. 



a. Connect equipment as shown below: 



HIGH 

FREQUENCY 

OSCILLOSCOPE 




BNC 

T 8003 A 



+ TR1G.- 
O O 




50 A LOAD I 



b. Set controls as follows; 



a0O3A-A}-2 



8003A 



REP. RATE (Hz) 0.3M 

VERNIER (R.R.) ccw 

PULSE WIDTH U) 

VERNIER (P. WIDTH) ccw 

AMPLITUDE (-) 5V 

VERNIER (AMPL.-) cw 

OPER. MODE Gated 
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Table 5-2. Performance Check (cont'd) 



High Frequency 


SWEEP TD/E 


20 /I s/cm 


Oscilloscope 


TRIGGER SOURCF 


Ext. DC 




TRIGGER SLOPE 


Positive 




CHANNEL SEL. 


Alternate 




SENSITIVITY CH. A 


1 V/cm DC 




SENSITIVITY CH. B 


2 V/cr„ DC 


Set Square-Wave Generator for a 


10 kHz output pulse with 2.0 V (2 cm) amplitude. 



d. Turn 8003A VERNIER (REP. RATE) slowly cw; observe pulse burst on the screen. 
Pulses shall occur only during "on time" from the Square Wave Generator output 
pulse. 



7. EXTERNAL TRIGGERING: Repetition Rate: OtolOMifz. 

Trigger Input: Sine waves or pulses of either polarity. Sensitivity: Sine waves, 
>2Vpk-pk. Pulses, IV peak, at least 15 ns wide. M.ixlmum input, +10 V. Delay: 
Approximately 35 ns between tri,,ger input and trigger output. Input Impedance: 
Approximately 1 kJl, dc-coupled. 



a. Connect equipment as shown below: 




e003A-A3-2 

b. Set controls as follows: 



8003A 


REP. RATE (Hz) 


Ext. + 




VERNIER (R.R.) 


ccw 




PULSE WIDTH (s) 


30 ns 




VERNIER (P. WIDTH) 


ccw 




AMPLITUDE (-) 


5V 




VERNIER (AMPL.-) 


cw 




OPER. MODE 


Normal 


High Frequency 


SWEEP TIME 


0. 1/is/cm 


Oscilloscope 


TRIGGER SOURCE 


Ext. DC 




TRIGGER SLOPE 


Positive 




CHANNEL SELECTOR 


Alternate 




SENSITIVITY CH. A 


1 V/cm DC 




SENSITIVITY CH. B 


2 V/cm DC 
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lable 5-2. 


Performance Check (cont'd) 





c. t!et the Test Oscillator for a 10 MHz frequency and for a 2 V peak-to-peak amplltiT-Je 
as shown on the Oscilloscope. 

d. Cente.’ both channels vertically ■'.nd observe the wave forms. Pulse should begin during 
the pos ttive slope of the sine wave, 

e. Set 800' A REP. RATE to EXT. Pulse should begin during negative slope of the sine 
wave. 

8. MANUAlt TRIGGERING: Push button for single pulse. ' 

a. Use same equipment setup as shown in Performance-Check Paragraph '’a, except, 
disconnect the test oscillator lead from the 8003A. Set 8003A REP. RATE to 
EXT.+/MAN, PULSE WIDTH to 3 MS, and OPER. MODE to NORMAL. Switch 
oscilloscope nweep time to 20 p s/cm. 

b. Press MAN, push-button switch and observe pulse on oscilloscope. Only one pulse 
should occur when the button is pushed. No pulse should occur when the button Is 
released. 

9. PERIOD JITTER: <J 0. 1% of period. 

a. Connect the (-) OUTPUT terminal on the Model 8003A to the input B on the H'gh 
Frequency Oscilloscope with a 50 feed-through termination. 

b. Set controls as follows: 



8003 A REP. RATE (Hz) 10 K 

VERNIER (R.R.) cw 

PUl.SE WIDTH (s) 3 ps 

VERNIER (P, WIDTH) ccw 

AMPLITUDE (-) 5 V 

VERNIER (AMPL.-) cw 

OPER. MODE Normal 

High Frequency SWEEP TIME 0. 1 ms/cm 

Oscilloscope SENSITIVITY CH. B 2 V/cm DC 

SWEEP SELECTOR Main Sweep 

DELAYING SWEEP TIME 0. 1 ps/cm 

MAIN SWEEP MODE Internal 

DELAYED SWEEP MODE Auto 

TRIGGER SLOPE Negative 

DELAY LENGTH 0. 5 



c. Adjust VERNIER (REP. RATE) for a 0. 1 ms (1 cm) period. Switch oscilloscope sweep 
selector delayed. Turn delay length control cw until the leading edge of the first 
visible pulse is at the center of the graticule. Measure the jitter on the leading edge 
of the pulse. Jitter should be less than 0. 1 ps (1 cm). 

10. PULSE WIDTH JITTER:<5 0, 1 % of pulse width on any width setting. 

a. Use same equipment setup as described In Performance-Check Paragraph 9 a. 

b. Set the oscilloscope sweep selector to main sweep (undelayed) anu the sweep time 
to 0. 1 ms/cm. Adjust 8003A VERNIER (REP^ RATE) for a 0. 2 ms period and 
VERNIER (P. WIDTH) for a 0. 1 ms width. ' 

c. Delay the pulse on the Oscilloscope so that the delayed sweep time is 0. 1 ps/cm. 

Move the trailing edge of the first visible pulse with the delay length control to the 
center of the graticule. Measure the jitter on the trailing edge of the pulse. The pulse 
width jitter should be less than 0. 1 ps (1 cm). 
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Table 5>2, Performance Check ,(cont'd) 



11. TRIGGER OUTPUT: Amplitude: 2 V across 50R. Width: 15ns iSns at 50% amplitude 
points. Polarity: Positive. 



a. Connect tho equipment as shown below: 



8003A 

, 1 . 

TRIG. TRIG. 
INR +OUX- 
O O O O 



o 


TRIG, o. 
INPUT 


SAMPLING 

OSCILLOSCOPE 

( 


A 

J 



i 20 dB ATTENUATOR 
iN-G R ADAPTER 
prTfe — - " ■ ' — ■ 

|hp 10221 A-50 ft TEE 
>GR 50 ft LOAD 



b. Set controls as follows: 
B003A 



REP. RATE (Hz) 
VERNIER (R.R.) 
PULSE WIDTH (s) 
VERNIER (P. WIDTH) 
AMPLITUDE (+) 
VERNIER (AMPL.+) 
OPER. MODE 



10 M 

cw 

30ns 

ccw 

5V 

cw 

Normal 



600SA-A2-9 



c. Set Sampling Oscilloscope for a lOns/cm display with a vertical display of 50mV/cm. 
Move the trigger pulse to the center of the graticule. The pulse amplitude should be 
greater than '4-2 volts (4 cm). 

d. Adjust oscilloscope sensitivity vernier for a full-screen picture (10 cm). Trigger 
pulse width at 50%points should be between 10ns (1 cm) and 20ns (2 cm). 

12. RISE AND FALL TIME: Less than 5 ns. 
a. Connect the equipment as shown below: 



6003A 



-I- TRIO. 
OUTP OUTP I 



o 


TRIG. O- 
INPUT 


SAMPLING 

OSCILLOSCOPE 


A E 

^ i 





|20dB ATT. (2). 

[HP l022IA-50ft TEE (2) 
GR 50 ft LOAD(2) 



80O9A-A3-I 



I 



II 



I I |il I I 



I I 
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Table 6>2. Performance Check (cont’d) 



b. Set controls as follows: 



8003A REP. RATE (Hz) 10 M 

VERNIER (R,R.) cw 

PULSE WIDTH (s) 30n 

VERNIER (P. WIDTH) ccw 

AMPLITUDE (+) 5 V 

VERNIER (AMPL.+) cw 

AMPLITUDE (-) 5V 

VERNIER (AMPL.-) cw 

OPER, MODE Normal 

Sampling SWEEP TIME 20ns/cm 

Oscilloscope MAIN SWEEP MAGNIFIER x 20 

TRIGGERING EXT. 

TRIGGER SLOPE 

CHANNEL SELECTOR B 

CHANNEL A POLARITY - up 

CHANNEL B POLARITY + up 

SENSITIVITY CH. A 50mV/cm 

SENSITIVITY CH. B 50mV/cm 

DELAY LENGTH 0 



c. Adjust oscilloscope vertical positioning control and 8003A AMPLITUDE VERNIER 
for a positive output pulse with a full-screen picture (10 cm). 

d. Move the leading edge of the pulse to the center of the graticule with the oscilloscope 
delay control. The rise time should be less than 5 ns (5 cm). 

e. Move the trailing edge of the pulse to the center of the graticule with the oscilloscope 
delay control. The fall time should be less than 5 ns (5 cm). 

f. Change the oscilloscope channel selector to A. Adjust 8003A negative AMPLITUDE 
VERNIER for an output pulse for a full-screen picture (10cm). 

g. Repeat Paragraphs 12 d and 12 e. 



13. PRESH<X)T, OVERSHOOT, AND RINGING: < 5% of pulse amplitude. 



a. Use same equipment setup as shown In Rlse-And-Fall-Tlma-Performance-Check 
Paragraph 12 a. 

I 

. ( 

b. Set iront panel controls as follows: 



8003A 


REP. RATE (Hz) 


lOM 




VERNIER (R.R.) 


ccw 




PULSE WIDTH (s) 


30 n 




VERNIER (P. WIDTH) 


center 




AMPLITUDE (+) 


5V 




VERNIER (AMPL.+) 


cw 



c. Set Sampling OscUloscope for a 20 ns/cm display with a 50mV/cm vertical sensitivity 
for both channels. Set oscilloscope channel selector to B. 

d. Adjust oscilloscope delay and vertical position contrj i until the starting point of the 
leading edge is centered on the crt. The preshoot before the start of the leading edge 
should be less than 5% (5 mm) of pulse amplitude. 

e. Adjust oscUloscope vertical position control until the top of the leading edge is centered 
on the crt. The overshoot and ringing should be less than 5% (5 mm) of pulse amplitude. 





Section V 
Table 5-2 



Model 8003A 



Table R-2, Performance Check (cont'd) 



f- Adjust oscilloscope delay control until the top of the pulse trailing edge Is centered 
on the ert. The preshoot on the trailing edge should be less than 5% (5 mm) of pulse 
amplitude. 

g. Adjust oscilloscope vertical position control until the bottom of the trailing edge is 
centered on the crt. The overshoot and ringing on the pulse trailing edge should be 
less than 5% (5 mm) of pulse amplitude. 

h. Change oscilloscope channel selector to A and repeat Performance-Check Paragraphs 13 d 
through 1 3 g. 
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Table 5-3. Performance Check Test Card 



Paragraph 

Reference 


C 1 


1. 


Free Running Repetition 


step c 


10 MHz 


step d 


0. 3 MHz 




10 kHz 


1 


300 Hz 


1 


lOHz 




10 Hz 




300 Hz 




10 kHz 




0. 3 MHz 




10 MHz 


2. 


Pulse Width 


step b 


30 ns 




Upper 

Upper 
Upper 
Upper 
Upper 
Lower 
Lower 
Lower i 
Lower : 
Lower ! 



Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 



3/iS 
0. 1 1 , .s 
3 ms 
0.1-3S 
Sms 
0. 1ms 

iflB ' 

3 ns 

step c 0.1 -3 s 

. Amplitude 

step b 5 V 

J1.5V 
IV 
0.5 V 
0,25 V 
0.1 V 

0.05 V I 

0.05 V 1 

0. 1 V 1 

0.25 V I 

0.5 V I 

l.OV I 

2.5V 1 

5V I 

. Maximum I>ity Cycle 

step c 50% at 10 MHz 

step d 90% at 1 MHz 

Pulse Delay 

step c Not Delayed 

step d Delayed 

Synchronized Gating 
step d Minimum Gating Signal; 



Lower 

Lower 

Lower 

Lower 

Lower 

Upper 

Upper 

Upper 

Upper 

Upper 



Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 



Upper 

Upper 

Upper 

Upper 

Upper 

Upper 

Upper 

Lower 

Lower 

Lower 

Lower 

Lower 

Lower 

Lower 



Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 

Limit 



Required 



Results 



iKlOMHz 


< 10cm 


>0.3 MHz 


<6. 6 cm 


SslOkHz 


< 10cm 


ssSOOHz 


< 6. 6 cm 


>10Hz 


< 10 cm 


<$ . 3Hz 


>6. 6 cm 


< 10 Hz 


>5cm 


<300 Hz 


>6. 6 cm 


< lOkHz 


>5 cm 


<0.3 MHz 


>6. 6 cm 


< 30ns 


< 3 mm 


< 3ps 


< 6 cm 


«0. 1 ms 


< 5 cm 


< Sms 


< 6cm 


< 0. 1 s 


< 10cm 


>0. Is 


>5 cm 


>3 ms 


>6 cm 


>0. 1 ms 


> 5cn. 


1 >3fis 


>6 cm 


>3s 


>6cm 


>5V 


>5 cm 


S2.5V 


>5cm 


>iv 


>5cm 


>G.,5V 


>5cm 


>0. 25 V 


>5cm 


>0. i V 


>2cm 


>0, 05 V 


>1 cm 


^0. 02 V 


<4 mm 


< 0.05 V 


<1 cm 


< 0.1 V 


^2cm 


5 0.25 V 


<2 cm 


< 0. 5 V 


<2cm 


c l.OV 


<2cm 


<2.5V 


<2 cm 


> 50ns 


>2. 5cm 


>900 ns 


>4. 5cm 


« 10ns 


>»1. 0 mm 


"■150 ns 


"•1. 5cm 








Pulse only during 
square waves. 
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Table 5-3, Performance Check Test Card (cont’d) 



Paragraph 

Reference 




Required Results Actual 



7. 


External Triggering 






step d 


Ext. + 


Pulses only during sine I 

wave positive slope. | 


step e 


Ext.- 


Pulses only during sine f 

wave negative slope. [ 


8. 


Manual Triggering 






step b 


Push button for single pulses 


One pulse for 
pushed button. 


[ 


9. 


Period Jitter 






step c 


<0.1% 


< 0. 1 /js 


< 1 cm [ 


10. 


Pulse Width Jitter 






step c 


< 0. 1% on any width setting 


< 0. 1 /is 


< 1 -m [ 


11. 


Trigger Output 






step c 


Amplitude: 


>+2V 


> 4 cm [ 


step d 


Width: 


15ns 15ns 1.5cm t0.5cm[ 


12. 


Rise And Fall Time 






step d 


Negative Rise Time 


5ns 


<5cm [ 


step e 


Negative Fall Time 


<5ns 


< 5cm [ 


step g 


Positive Rise Time 


<5ns 


< 5 cm [ 




Positive Fall Time 


<5ns 


■^5cm [ 


13. 


Preshoot, Overshoot, and Ringing 






step d 


Positive Leading Edge Preshoot 


<5% 


<5 mm [ 


step e 


Positive Leading Edge Overshoot .and Ringing 


<5% 


<5mm [ 


step f 


Positive Trailing Edge Preshoot 


<5% 


<5mm [ 


step g 


Positive Trailing Edge Overshoot and Ringing 


<5% 


<5 mm 1 


step h 


Negative Leading Edge Preshoot 


<5% 


<5 mm 1 




Negative Leading Edge Overshoot and Ringing 


<5% 


<5 mm 1 


' 


Negative Trailing Edge Preshoot 


<5% 


<5 mm 1 




Negative Trailing Edge Overshoot and Ringing 


<5% 


c5mn. 1 
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5-9. ADi'JSTMENTS 

5-10. This section gives a complete adjustment 
procedure for the Model 8003A. This procedure 
should be conducted only alter It has been established 
that the Model 8003A does not meet Us published 
specifications and does not require troubleshooting. 
Indiscriminate adjustment of Internal controls to re- 
fine pulses or to correct major malfunctions may 
actually cause more difficulty. Since some adjust- 
ments interact with others, follow the procedures In 
the suggested sequence. Refer to Figure 5-2. 



5-11. POWER SUPPLY 

a. Measure the voltage between test point +20 V 
on bottom circuit board A1 and the chassis 

round with a DC Digital Voltmeter. Adjust 
A1R19 fo. +20 volts. 

b. Measure the voltage between teat point -20 V 
on bottom rircultboardAl and chassis ground. 
Adjust AIR9 for -20 volts. 



5-12. REPETirrONRATE 

a. Connect the -OUTPUT of the Model 8003A to 
the Input of the High Frequency Oscilloscope, 
terminated at its input with a 50 ohm resistor. 
Coaiect thP 8003A TRIGGER OUTPUT (+) to 
the oscilloscope trigger input. 

b. Set controls as follows; 



8003A 


REP. RATE (Hz) 


10 M 




VERNIER (R.R.) 


cw 




PULSE wnypH 


30 ns 




VERNIER (P. WIDTH) 


ccw 




AMPLITUDE (+) 


5V 




VERNIER (AMPL.i) 


cw 




OPER. MODE 


normal 


High Frcq. 


SWEEP TIME 


0. 1 fis/cm 


Oscilloscope 


TRIGGER SOURCE 


Ext. DC 




TRIGGER SLOPE 


positive 




SWEEP SELECTOR 


main sweep 




SENSITIVITY CH, B 


2 V/cm DC 




POLARITY 


positive 


b. Set leading edge of the second 


pulse to the 



first line on the screen. Adjust A1C40 so ^hat 
the leading edge of the, twelfth pulse (10 je- 
rlods) Is seen at 9. 6 cm on the screen. 



5-13. PULSE WIDTH 

a. Connect equipment as described in Para- 
graph 5-12a. 

i; 

b. Set oscilloscope sweep lime to 0. Ip s/cm andi 
sweep magnifier to xlO. Center picture on thei 
screen. Adjust A1C35 until pulse width at 
50% ofthe pulse amplitude Is less than 2.8 cm. 



B-14. SPECIALLY SELECTED COMPONENTS 

5- 15. Components A1C25, A1R56, A1C50, and 

A1R124 are specially selected at the factory during 
the testing of the Inetrument. Selection of the com- 
ponents is needed ONLY if their respective driver 
amplifier transistors are replaced. The selected re- 
sistors influence the output pulse rounding, and the 
selected capacitors Influence the output pulse over- 
shoot and ringing. The resistance range is likely to 
be between 56 and 100 ohms, and the capacitance 
range is likely to be between 15 and J9 plcofuads. 
Selected component values, shown in the circuit dia- 
gram and listed in the replaceable pans lists, are 
only typical values. Actual values must be selected 
experimentally. 

6- 16. SPECIAL SWITCH CONNECTIONS FOR 

THE ASTERISK 00 POSITIONS 

5-17. REP. RATE RANGE SWITCH 

5-18. An additional repetition rate range below 10 M 
can be connected into the Instrument for the asterisk 
(tt) switch position. By Installing a capacitor, a de- 
sired intermediate repetition rate vange or a slower 
repetition rate other than 0. 3 Hz may be selected in 
the asterisk (*) position. Connect the capacitor posi- 




Figure 5-2. HP 8003A ^djust^lent6 
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Table 5-4. Calibration and Component Replacement Record 
For Hewlett-Packard Model 8003A Pulse Generator 

Instrument Serial No. - 



CALIBRATION 



Date 


Description of Calibration Made 


Paragraphs Used 
















































, 















I 



COMPONENT REPLACEMENT 



I 



,Date 


Component Designator 


Nature of Failure 




' 






1 
























1 

















J 
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tii^e lead to terminal 12 of the REP, RATE switch 
S4A(F), front of the first wafer (refer to Figure 7-1). 
Ground the capacitor negative lead. The capacitor 
specifications should Include a minimum dc working 
voltage of 10 volts and a maximum leakage current of 
50 microamperes. Excessive leakage current lowers 
the lower limit of the REP. RATE range and can 
make its VERNIER inoperative over part of its range. 
The approximate capacitance (in microfarads) may 
be calculated by dividing the desired repetition rate 
lower limit (In Hz) into 33, 1. e. c = 33/f. 

5- 19. PULSE WIDTH RANGE SWITCH 

6- 20. An additional pulse width range above 30 nano- 
seconds can be connected Into the instrument for the 
asterisk (K’) switch position. By installing a capaci- 
tor, a desired intermediate pulse width range or a 
wider pulse width other than .3 seconds can be selec- 
ted in the asterisk (it) position. Connect the cap.aci- 
tor positive lead to terminal 2 of the PULSE WIDTH 
switch S6A(R), rear of the first wafer (refer to Fig- 
ure 7-2). Ground the capacitor negative lead. The 
capacitor specifications should include a minimum 
dc working voltage of 10 volts, and a maximum leak- 
age current of 60 micro.imperes. Excessive leakage 
current raises the upper limit of the PULSE WIDTH 
range and can make its vernier lnope“'»tive over part 
of its range. The approximate capacitance (in micro- 
farads) may bo calcuLited by multiplying the pulse 
width lower limit (in seconds) by 1000, i. e. 
c = W x 1000, 

5-21. 'iklLSE WIDTH VERNIER RATIO 

5-22. The pulse generator is shipped by the manu- 
facturer so that the asterisk (it) PULSE WIDTH po- 
sition range is connected in parallel with the 30 ns 
range. In this position the pulse width vernici ratio 
is 1 to 100. Opening the shorting connection between 
terminal 1 and 6 on the front of switch wafer S6A (F) 
changes the ratio to 1 to 30. An Intermediate ratio 
between 1 to 30 and 1 to 100 may be obtained by con- 
necting an additional resistor between switch termi- 
nal 1 and 6; this additional resistor is in parallel 
with R7. 

5*23. TROUBLESHOOTING 

5-24. GENERAL PROCEDUpES 

5-25. This troubleshooting information is Inlended 
as a guide in isolating a trouble first to a section of 
the circuitry and then to a specific circuit. The lo- 
cation of the circuit components on their circuit 
board are Identified in figures near the schematic 
diagrams. Waveform checks and typical dc voltage 
measurements aid in locating a faulty circuit or 
component. Control settings for waveforms and typi- 
cal dc voltages are given in Table 7-2. Trouble- 
shooting test points for waveforms are indicated by 
numbers inside a star on the schematics. Typical dc 
voltage values and waveforms appear on the sche- 
matics. Refer to Table 7-1 for notes which apply to 
the schematic diagrams. If satisfactory operation or 
repairs cannot be accomplished, contact the nearest 
HP Sales/Servicc Office (list at rear of this manual). 



5-26. OVERALL TROUBLESHOOTING 

5-27. To locate trouble in the Model 8003A, start 
with a thorough visual inspection and then proceed to 
electrical checkout as necessary. During the visual 
inspection, look for burned or loose components, 
loose wire connections, or any other similar condition 
which suggests a source of trouble. Be sure to check 
lor a blown fuse during the visual inspection. For 
fuse replacement with 115 volts use a 0, 5 amp slow- 
blow fuse; with 230 volts use 0. 25 amp slow-blow 
fuse. Repair any faulty component or connection that 
is isolated during the visual inspection and check in- 
strument performance before continuing to trouble- 
shoot the instrument. 

5-28. If no obvious fault is located during the visual 
inspection, proceed with the electrical check out as 
shown In troubleshooting flow chart. Figure 5-3. This 
figure shows a systematic approach in locating a 
faulty circuit, A High Frequency Oscilloscope with a 
high impedance probe should be used to check the 
test point waveforms, shown in Figure 5-3 and also 
on the circuit diagrams. Control settings may be 
found on Figure 5-3 and In Table 7-2. 

5-29. This troubleshooting procedure starts by 
limiting the location of the source of trouble by ob- 
serving the trigger output and pulse output vxvo- 
forms from the front panel. The results of these 
waveforms should determine which major part of the 
instrument is faulty. Then by checking the test point 
waveforms in this part of the HP Model 6003A, the 
source of trouble can be narrowed down to circuitry 
between two test points. If there is more than one 
cause of trouble, this procedure may berepeatedun- 
til all faults are located. 

5-30. The source of trouble may be narrowed down 
to several components by checking the circuit dia- 
grams typical voltages with a dc voltmeter. These 
voltages are with respect to ground and may vary 
somewhat from Instrument to instrument. Individual 
components may be checked for shorts or for open 
circuits with an ohmmeter. 

5-31. On troubleshooting and in replacement *n ge- 
neral, always be sure that the transistor, diode, and 
capacitor pins arc connected in correct position as 
recommended by their manufacturer. Refer to Fig- 
ures 5-6 and 5-7. To help with proper replacement of 
semiconductors, the emitter connection is identified 
by a small dot etched on the circuit board beside the 
connection point. This dot can also be found for the 
positive terminal of electrolytic capacitors and for 
the cathode of diodes. Components not on the circuit 
boards are located In Figure 5-5. 



5-32. LOCATING MALFUNCTIONS 

a. POWER SUPPLY. If the power supply volt- 
af,ps are slightly out of tolerance, refer to sec- 
tion 5-12 for power supply adjustments. If any 
power supply voltages are far out of adjustment, 
check (he applicable circuitry for unusual volt- 
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Model boo: 




POSITIVE 

OUTPUT 



NEGATIVE 
OUTPUT 
PULSE 



20 p s/cm 



Check Driver And 

Output Amplifiers A1Q8-A1Q11 

Check Voltage Source A1Q12/A1Q13 
Switching Transistor A1Q7, and 
Bl-stable Schmitt Trigger A1Q5/A1Q6 



TRIGGER (open 
OUTPUT circuit) 



! +5.8 V 


NO 


1 


o 

< 


YES 


20 p s/cm 







Check Both 
Pulse Outputs 
For All Ampli- 
tude Positions 



YES _ 




+6.7 V 


YES . 1 








]ov 












-U5V 


NO 




NO 




20^s/cm 








Check Output {-)| 
Triggered Ext. 
With HP 217A 
(Frequency lOk) 



NO 



YES 



Check Inverter Ampl 
Circuit A1Q38 



See Paragraph 5 -32b (Output Attenuator) 



20lic/cm 



POSITIVE 

OUTPUT 

PULSE 



TRIGGER (open 
OUTPUT circuit) 
YES 





Check Pulse Wld^^ 
Generator Loop 
Check Amplifiers 
A1Q37, A1Q39 



20 /i s/cm 



20/is/cm 



POWER SUPPLY VOLTAGES 
AND RIPPLE 


Location 


DC 


AC 


(Al-Inst. 

Bottom) 


Voltage 


Ripple 

(rms) 


+20 V and 
ground 


+20 V 
+100 nV 


< 6mV 


-20 V and 
ground 


-20 V 
i 100 mV 


< 5 mV 



NO 



YES 



TP 4 




20/is/cm 



Check Driver And 

Output Amplifier A1Q17-A1Q20 

Check Voltage Source A1Q21/A1Q22, 
Switching Transistor A1Q16, and 
Bi-stable Schmitt Trigger A1Q14/A1Q15 



Figure 5-3. Troubleshooting Chart 
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Figure 5-3 








NO 


ChGck 




Manual 

Operation 


YES 





Check Schmitt Trigger 
Circuit AIQ34/A1Q35 

Check Differential 
Amplifier A1Q32/AIQ33 




■} I ' 

‘ V I 



See Paragraph 5-32a 



Check Rate Generator 
Circuit A1Q29/A1Q30 






/ 



Control Settings For Waveforms 



8003A REP. RATE (Hz) 0. 3 M 

VERNIER (R. R. ) ccw 

PULSE WIDTH (s) 30 n 

VERNIER (P. WIDTH) cw 

AMPLITUDE + 5 V 

VERNIER (AMPL. +) cw 

AMPLITUDE - 5 V 

VERNIER (AMPL. -) cw 

OPER. MODE Normal 

Delay Switch (Ihternal) D 



Term. Switch (Liternal) 5 V 



I 
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Model 8003 \ 



BLOWN 



Replace 


Fuse Blows 


Fuse 





Check 

Rectifier 

Diodes 



EXCESSIVE 
OUTPUT RIPPLE 



Measure 


Excessive 


Ripple 


Ripple 


Between 




Rectifier 




Diodes 


Low 


And Ground 


Ripple 



Check Diodes 
And Rectifier 
Capacitor 

Check 
All Filter 
Capacitors 



HIGH 

OUTPUT VOLTAGE 
(pos. or neg. ) ^ 
More Positive 
or Negative 
Than Specified 
(Without Load) 



Measure 

Voltage 

Reference 



Check 

Reference 

Diodes 



i Measure 


High 


Collector 




Voltage 


Low 



Check 
Amolifier 
And Driver 



Check Series 
Regulator and 
Driver 



LOW 

OUTPUT VOLTAGE 
(pos, or neg. ) ^ 

Between 1 Volt 
And That Specified 
(Without Load) 



Measure 




Voltage At 


Voltage 1 




Varies 1 


Collector and 




Vary Its 


Voltage 


Adjustable 


Does Not 


Potentiometer 


Vary 



NO 

OUTPUT VOLTAGE 
(pos. or neg. ) 
Zero tl Volt * 
(Without Load) 



Measure 


No DC 
Voltage 


Voltage At 
Ser. Regulator 
Collector 




DC 

Voltage 



Check 

Voltage 

Reference 

Diodes 



Measure 


Different 


Error Ampl. 


Voltages 


Collector and 




Emitter 


Same 


Volbge 


Voltages 



Check 

Rectifier 

Diodes 



Measure 


Voltage 


Voltage At 
Ser. Regulator 
Base 




No 

Voltage 



Check 

Driver 

Transistor 

Check 

Error 

Amplifier 

Transistor 



Check 

Series 

Regulator 



Check 

Driver 

Transistor 



Figure 5-4. Power Supply Troubleshooting Chart 
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Para^aphs 5-33 to 5-36 





I 




ages which do not make sense. Figure 5-4 should 
aid In finding defect In the power supply. With 
this In mind, check for faulty components with 
an ohmmeter. If there Is a short circuit, this 
may be traced with an ohmmeter. The normal 
resistance of the power supply loads with re- 
spect to chassis ground, which may be checked 
at power supply inputs on top of bottom circuit 
board Al, is listed below: 

TP+20V 260 n 

TP -20 V 400 n 

NOTE 

Disconnect power before 
checking resistances. 

b. OUTPUT ATTENUATOR. Check pulse am- 
plitude on the 2. 5, 1, and 0. 5 volt setting for 
both attenuator assemblies A2 and A3. If the 
pulse amplitude is incorrect on the 2. 5 volt set- 
ting, the faulty resistor should be Rl, R2, or 
R3, If the pulse amplitude Is Incorrect on the 
1 volt setting, the faulty resistor should be R4, 
R5, or K6. U the pulse amplitude is incorrect 
on the 0.5 volt setting, the faulty resistor should 
be R7, R8, or R9. This assembly may be re- 



paired by removal of its housing. Instructions 
for pulse attenuator disassembly are found In 
paragraph 5-36. Attenuator component identifi- 
cation is found In Figure 7-3. 

5-33. REPAIR AND REPLACEMENT 

5-34. GENERAL 

5-35. The following paragraphs provide recommen- 
ded procedures and techniques for repair or replace- 
ment of components. Refer to figures given in List 
of Illustrations for location and Identification of com- 
ponents or assemblies. Section VI contains informa- 
tion for ordering parts. 

5-36. PULSE ATTENUATOR DISASSEMBLY 

a. Loosen the two Allen screws on the pulse 
amplitude knob and remove the knob. 

b. Remove the two bracket nuts and the one 
bracket screw supporting the attenuator 
housing. 

c. Remove the four clamping nuts and screws on 
the attenuator housing. 

d. Rotate the assembly to check and to replace 
the components. 




Figure 5-5. HP 8003A Assembly and Off-board Component Identification 
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Model 8003A 



B-37. DIODES 

5-38. Solid-state diodes are manufactured In sev- 
eral different physical packages. Figure 5-6 shows a 
couple of typical diode configurations, Identifying the 
cathode. If the cathode marking is removed or doubt 
exists as to polarity, an ohmmeter may be used to 
determine the proper connection. 



5-39. TRANSISTORS 

5-40. The following procedures and data are given 
to aid In determining whether a transistor Is oper- 
ational. Tests are given for both In-circult and o<it- 
of-clrcult transistors. Lead identification of common 
transistors with various shapes used In this Instru- 
ment are shown In Figure 5-7. 



6-41. m-cmeurr TESTING 

5-42. The common causes of transistor failures are 
internal short and open circuits. In transistor cir- 
cuit testing the most important consideration Is the 
transistor base-emitter junction. Like the control 
grid of a vacuum tube, this Is the operational control 
point In the transistor. This junction Is essentially a 
solid-state diode. For the transistor to conduct, the 
diode must conduct; that Is, the diode must be for- 
ward biased. As with simple diodes, the forward- 
bias polarity Is determined by the materials forming 
the junction. Use the transistor symbol on the sche- 
matic diagram to determine the bias polarity re- 
q;uired to forward-bias the base emitter junction. 
Figure 5-8 shows translator symbols wltli terminals 
labeled. Notice that the emitter arrow conventionally 
points toward the type N material. The other two 
columns of the illustration compare the Llasing re- 
quired to cause conduction and cut-off in transistors 
and vacuum tubes. If the transistor base-emitter 
diode (junction) is forward-biased, the transistor 
conducts. If the diode is heavily forward-biased, the 
transistor saturates. However, If the base-emitter 
diode Is reverse -biased, the transistor is cut off. 
The voltage drop across a forward-biased emitter - 
base diode varies with translator collector current. 
For example, a germanium transistor has a typical 
forward-bias, base-emitter voltage of 0. 2 - 0. 3 volts 
when collector current is low and of 0. 4 - 0. 5 volts 
when collector current is high. In contrast, forward- 
bias voltage for silicon transistors is about twice 
that for germanium types; about 0. 5 - 0. 7 volts when 
collector current is low, and about 0. 8 - 0. 9 volts 
when collector current is high. 

5-43. When examining a transistor stage, first de- 
termine If the emitter-base Is biased for conduction 
(forward-biased) by measuring the voltage difference 
between emitter and base. When using an electronic 
voltmeter, do not measure directly between emitter 
and base; there may be sufficient loop current be- 
tween the voltmeter leads to damage the transistor. 
Inctead, measure each voltage separately with re- 
spect to a voltage common point (e.g. chassis). 



DIODE SYMBOL 

ANODE M CATHODE 




Figure 5-6. Diode Lead Identification 



5 -44 . TESTING TRANSISTORS WITH AN 
OHMMETJR 

5-45. The two common causes of transistor failure 
are Internal short and open circuits. Remove the 
transistor from the circuit and use an ohmmeter to 
measure Internal resistance. See Tuble 5-5 for mea- 
surement data. 



CAUTION 

Most ohmmeters cun supply enou^ 
current or voltage to damage a 
transistor. Before using an ohm- 
meter to measure transistor for- 
ward or reverse resistance, check 
open -circuit voltage and short- 
circuit current output ON THE 
RANGE TO BE USED. Open-cir- 
cuit voltage must not exceed 1.5 V 
and short-circuit current must be 
less than 3 mA. See Table 5-6 for 
safe resistance ranges for some 
common ohmmeters. 

5-46. ETCHED CIRCUITS 

5-47. The etched circuit boards In the HP Mod- 
el 8003A are a plated-throu^ type consisting of me- 
tallic conductors bonded to both sides of Insulating 
material. The metallic conductors are extended 
through the component mounting holes by a plating 
process. Soldering can be done from either side of 
the board with equally good results. Table 5-7 lists 
recommended tools and materials. Following are re- 
commendations and precautions pertinent to etched 
circuit repair work; 



a. Do not use a high -power soldering iron on 
etched circuit boards. Excessive heat may 
lift a conductor or damage the board. 
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Figure 5-7. Transistor Lead Identification 

I 



DEVICE 


SYMBOL 


CUTOFF 


CONDUCTING 




PLATE 

1 


+200V(TYPICAL) 

1 


+200V{TYPICAL) 


VACUUM TUBE 


OR, 0-0 


-,ov-0 






CATHODE 




rf 


NPN TRANSISTOR 


COLLECTOR 

base-^) 

EMITTER 


+20V(TYPICAL) 


+-20V1TYPICAL) 
+ 2V main 

_Ljf Acurrent 
+.9V^U/ 
CONTROL* X* 
CURRENT 


PNP TRANSISTOR 


COLLECTOR 

EMITTER 


-20V(TYPICAL) 

(OR+)Vy 


-20VITYPICAU 

-9U /'dA main 

'$X—LK CURRENT 

control' Xl 

CURRENT “ 

aoosA-A4-ie 



Figure 5-8. Transistor Biasing 
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Table 5-5. Output- or Circuit-Transistor 
Measurement 



Table 5-6. Safe Ohmmeter Range for Transistor 
Resistance Measurement 



Transistor 


1 Connect Ohmmeter 


Measure 


Typ 




Pos. 
lead to 


Neg. 
lead to 


Resistance 

(ohm) 


PNP 


Small 

Signal 


emitter 

emitter 


base 

collector 


200 - 500 
10k - 100k 


Ger- 

manium 


Power 


emitter 

emitter 


base 

collector 


30 • 50 
se /eral 
hundred 


PNP 


Small 

Signal 


emitter 

emitter 


base 

collector 


Ik - 3k 

very high 
(might read 
open) 


Silicon 


Power 


emitter 

emitter 


base 

collector 


200 - 1000 
high, often 
greater than 
IM 


NPN 


Small 

Signal 


base 

collector 


emitter 

emitter 


Ik -3k 

very high 
(might read 
open) 


Silicon 


Power 


base 

collector 


emitter 

emitter 


200 - 1000 
greater than 
IM 



To test for transistor action, add collector-base 
short. Measured resistance should decrease. 




Short 

Ckt 


Lead 


Current 


Color 


Polarity 


1mA 






lOOpA 


Red 


+ 


lOpA 

IpA 

O.lpA 


Blk 





0. 57mA 
57pA 
5.7pA 
0. 5pA 
O.OSpA 



1.1mA 
llOpA BIk 
llpA Red 
l.lpA 
O.llpA 



1mA Red 
Blk 



1.5 V 0.82mA Blk 
Red 



Triplett 

630 

Triplett 

310 





3. 25mA 
325pA 

750pA 

75pA 



Varies with 
Serial 
Number 



Table 5-7. Etched Circuit Soldering Equipment 



Specification 



Item Recommended 



Soldering Tool 


Soldering 

Unsoldering 


Soldering Tip, 

' general purpose 


Soldering 

Unsoldering 


De-soldering aid 


Unsoldering multi- 
connection components 
(e. g. ,Tube sockets) 


Resin (flux) solvent 


Remove excess flux 
from soldered area 
before application of 
protective coating 


Solder 


Component replacement 
Circuit board repair 
Wiring 


Protective Coating 


Contamination, corro- 
sion protection after 
soldering 



Wattage rating; 37. 5 
Tip Temp: 750-800°F 
Tip Size; 1/8" OD 


Ungar /776 Handle with 
Ungar /1237 Heating Unit 


Shape; chisel 
Size: 1/8" 


Ungar /PLUS 


Suction device to remove 
molten solder from 
connection 


Soldapullt by the Edsyn 
Company, Arleta, 
California 


' Must not dissolve etched 
circuit base board mat- 
erial or conductor bond- 
ing agent 


Freon 

Isopropyl Alcohol 
(100% dry) 
Chloroform 


Resin (flux) core, high 
tin content (60/40 tin/ 
lead), 18 gauge (SWG) 
preferred 




Good electrical Insulation, 

corrosion-prevention 

properties 


Krylon# /1 302 

Humiseal Protective 
Coating, Type 1B12 by 
Columbia Technical Corp. 
Woodslde 77, New York 



If Krylon Inc. , Norristown, Pennsylvania 
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b. 




Use a suction device (Table 6-7) or wooden 
toothpick to remove solder from component 
mounting holes. DO NOT USE A SHARP ME- 
TAL OBJECT SUCH AS AN AWL OR TWKT 
DRILL FOR THIS PURPOSE. SHARP OB- 
JECTS MAY DAMAGE THE PLATED- 
THROUGH CONDUCTOR. 



c. After soldering, remove excess flux from the 
soldered urea and apply a protective coating 
to preven!! contamination and corrosion. See 
Table 5-7. 



5-48. COMPONENT REPLACEMENT 

a. Remove defective component from circuit 
board. 

b. Remove solder from mounting holes using a 
suction desolderlng device (Table 6-7) or 
wooden toothpick. 

c. Shape leads / of repla''''ment component to 
match mounting hole sp 



d. Insert component leads Into mounting holes, 
and position component as the original was 
positioned. Do not force leads or replacement 
component bito mounting holes, l^rp lead 
ends may damage plated-throu^ conductor. 

e. Using heat and solder sparingly, solder leads 
in place. Heat may be applied to either side 
of board. A heat sink (longnose pliers, com- 
merical heat-sink tweezers, etc) should be 
used when replacing transistors and diodes In 
order to prevent conduction of excessive heat 
from the soldering iron to the component. 



6-49, ETCHED CONDUCTOR REPAIR 

5-50. A broken or burned section of conductor can 
be repaired In the field by bridging the damaged 
section with a length of tinned copper wire. Allow 
adequate overlap and remove any varnish from etched 
conductor before soldering wire Into place. 



I 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-2 lists the parts In 
alphanumeric order by reference designation. Reference 
designations for groups of Identical items may be shown as 
TP1-TP9 followed by a single part number and 
description. Indicating that TP1 through TP9 are separate 
but identical parts, 

6-3. Parts consisting of several smaller, yet separately 
replaceable parts such as jacks or relays have all sub-parts 
listed so that partial replacement of these Items can be 
accomplished. 

6-4. An asterisk following the description of a part 
indicates optimum value selected at the factory, average 
value shown. 



6-5. ORDERING INFORMATION. 

6-6. Many.partJ used in Hewlett-Packard equipment are 
manufactured by HP or to HP specification. 

6-7. To obtain replacement parts from HP, address order 
or inquiry to the nearest Hewlett-Packard Sates/Service 
Office (names and addresses in Appendix B of this 
manual), and supply the following information; 

& HP Part Number of Item(s). 

tx model number and serial number of instrument 

c. quantity of part(s) desired. 

6-8. To order a part not listed in the table, provide the 
following Information: 

a, model number and serial number of the instrument 

b. discription of the part, including function and 
location in the instrument 



Table 6*1. Reference Designators And Abbreviations 



RIFIRINCI DESIGNATORS 



A 


• asi nnbty . 


L' 


B inise. eli'clroriic part 


M 


A nicicr 


TB 


B lerminal bo-ird 


AT 


• iitleiiu.iior, 


F 


B fuse 


MP 


A mcchanlciil p>irt 


TP 


• lest iBitiil 




resistive lerniliiatlon 


Fi- 


s filter 


P 


• plug 


L' 


« nilcfoclrcuilUon-rrpUrj 


U 


1 motor, {.in 


ll 


B hardware 


PS 


B IMwcr supply 


V 


B vacuum tube, reon bulb. 


C 


B rapacibir 


1C 


B Integral rd ctreoit 


Q 


• transistor 




photocell, tic. 

B villi, ige regulator Weste) 


CP 


B riupllng 


J 


» Jack 


R 


B resistor 


VR 


CR 


B dloiti' 


K 


• relay 


RT 


• Ihernilslor 


W 


B cable 


DL 


> delay line 


L 


• inductor 


S 


• switch 


X 


< socket 


DS 


B device Signal rigOaiiip) 


LS 


■ speaker 


T 


a transformer 


y 


■ crystal 



ABbREVIATIONS 



■ ampcri'(N) 

A iimpllflt'rt'f) 

• ussrmiily 

■ iKXinih) 

■ emit (10*^) 

■ ciirUm 

• i'uuriicriiockwtfii* 

■ I'cnimlc 

■ ct)a,xi4l 

• i'lK'ffickrnl ' 

» commiKi 

• compoaiuon 

• comu*ctur(9) 

A ciKhodi'-ruy lulic 
» clotkwt.fr 

. lUci CO"') 

• depoaued Citrbon 

■ dixiLile potc 

• double throw 

A fUxkrolytlc 

• cncapiiuiatcd 

■ cHicrnai 

A 

A lmn.sUtor(is) 

A fixed 



Gi* A ^rrittan^m 

KcU A ^riAjnil(cd) 

r» A h*nry(lf!i) 

Htc « mercury 

hr « h(Mr(h) 

HP A Hcwk‘ti-Puck.ird 

lU A hcrix 

11. A iiUernutIuUr 

Imp^ A Imprcpuli'd 

Hied A iMcumlmcml 

Incl ■ InclutMn) 

iiLt A lri5ulatlon(cd) 

lilt A micinjk 

k • kklo (10^1 

tb a pouml(si 

Ip > • Icvrr 

II • linrar Up«r 

U {■ * loiiaruhnili.- tipcr 

Ip ' » low-pais mU'r(s) 

ni .. mint (10**) 

M • mc(a (JO") 

mctl.tn > nipl.il Him 
nirlox • mcUl cMlde 



• mliUalurt' 

> mnnipntary 

» mylar 

■ naiio (10*®) 

» normally rloard 
» neon 

• normilly i>ppn 

• ncpatlyp poaUivezrro 
(zero Irnipcraturn 
coPlIlckni) 

• not srparalely 
rrplacpuoln 

« order by dt'scripllon 

• oxide 

■ plco (to"’*) 

• printed (p(chpd)clrciilt(») 

> program 

■ pcukinvprsp voltagp(«) 

• part of 

• polystyrene 

> porcelain 

• positlon(s) 

• polcnllomctcr(s) 

« pcak-lo-peak 

« reclitler(n) 

» radio (reipiency 



n-b 

Se 

seel 

semleon 

Si 



» slow-hlow 
" selenium 

• secli'jnix) 

• senlicondjctori;) 

• silicon 

• silver 

• slide 

X single pole 

■ special 

• single throw 

• standard 

■ taniatom 

• lime delay 

• tunnel dnidets) 

• toggle 

• titanlom 
» tolerance 
» trimmer 

« micro do'*) 

■ voll(s) 

• variable 

• watt(s) 

• with 

• without 

• do Working volt(s) 
X wirewound 
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Table 6-2. Replaceable Parts 



Model 8003A 



Ref 

Oestg 


HP Part No. 


TQ 


Description 
(Refer to Table 6-1.) 


Al 


08003-66501 




A: !x>ard assembly 


AT Cl 


0180-0049 




C: fxd alum 20 u F 50 wVdc 


AlO. 


0160-0320 




C: fxd rer ,05 uF -20% +80% 26 wVdc 


A1C3 


0180-0049 


i 


C: fxd alum 20 uF 50 wVdc 


A1C4 


0180-0049 




C; fxd alum 20uF 50 wVdc 


A1C6 


0160-0820 




C: fxd cer .05 uF -20% +80% 26 wVdc 


A1C6 


01800049 




C: fxd alum 20 uF 50 wVdc 


A1C7 


01500050 




C: fxd cer 0.001 uF t'OO wVdc 


A1C8 


01400145 




C: fxd mica 22 pF 6% 500 wVdc 


A1C9 


01400192 




C: fxd mica 68 pF 6% 800 wVdc 


AtClO 


01800291 




C: fxdTa 1 uF 10%35wVdc 


A1C11 


01602306 




C: fxd mica 27 oF 5% 300 wVdc 


A1C12 


01800291 




C: fxd Ta 1 uF 1 0% 35 wVdc 


A1C13 


01500093 




C: fxd ce/ 0.01 uF -20% +80% 100 wVdc 


A1C14 


01500093 




C: fxd oir 0.01 uF -20% +80% 100 wVdc 


A1C16 


01800291 


i 


C: fxdTa 1 uF 10%35wVdc 


A1C16 


01801706 


i 

1 


C: fxd Ta 100 uF 20% 26 wVdc 


A1C17 


01500050 




C: fxd cer 0.001 uF 600 wVdc 


A1C18 


01400145 




C: fxd mIcT 22 pF 6% 600 wVdc 


A1C19 


01400192 




C: fxd mica 68 pF 300 wVdc 


A1C20 


01800291 




C: fxdTa1uFl0%35wVdc 


A1C21 


01800291 




C: fxdTa 1 uF 10%35wVdc 


A1C22 


01602198 




C: fxd mica 20 pF 5% 500 wVdc 


A1C23 


01600093 




C: fxd cer ttOI uF -20% +30% 100 wVdc 


A1C24 


01500093 




C: fxd cer 0.01 uF -20% +80% lOOwVdc 


A1C25 


01400145 




C: fxd mica 22 pF 6% 600 wVdc (*) 


A1C26 


01800291 




C: fxdTa 1 uF 10%35wVdc 


A1C27 


01801706 




C: fxd Ta 100 uF 20% 26 wVdc 


A1C28 


01400145 




C: fxd mica 22 pF 5% 500 wVdc 


A1C29 


01500093 




C: fxd cor ttOI uF -20% +80% 100 wVdc 


A1C30 


01802207 




C: fxd Elect 100 uF 10% lOwVdc. 


A1C31 


01802109 




C: fxdTa3.3uF6%35wVdc 


A1C32 


01700019 




C; fxd mylar 0,1 uF 5% 200 wVdc 


A1C33 


01400174 




C: fxd mica 3050 pF 1% lOOwVdc 


A1C34 


01400204 




C; fxd mica 17 pF 5% 500 wVdc 


A1C35 


0121-0046 




C: var cer 9-36 pF 


A1C37 


01400194 




C; fxd mica 1 1 0 pF 6% 300 wVdc 


A1C38 


01400190 




C; fxdmica39pF 5%300wVdc 


A1C39 


01400145 




C: fxd mica 22 pF 6% 500 wVdc 


A1C40 


0121-0046 




C; var cer 9-35 pF 


A1C4I 


0140020^ 




C: fxd mica 47 pF 6% 600 wVdc 


A1C42 


0140011 . 




C; fxd mica 3050 pF 1% 100 wVdc 

> 
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Air-'S 

A1C46 

A1C47 

1 A1C48 

A1C49 
C50 
C61 
C52 

A1C53 

A:Co4 

A1C55 

AIC56 

A1C57 

A1C58 

A1CR1 
. A1CR2 
A1CR3 
A1CR4 
A1CR5 

A1CR6 

A1CR7 

A1CR8 

A1CR9 

A1CR10 

A1CR11 

A1CR12 

A1CR13 

A1CR14 

A1CR15 

A1CR16 

A1CR17 

A1CR18 

A1CR19 

A1CR20 

A1CR21 

A1CR22 

A1CR23 

A1CR24 

A1CR25 



, HP Part No. 



0170-0019 

0180-2109 

0180-2207 

0180-0374 

0150-0050 

015a0071 

014&0191 

0140-0202 

0140-0201 

1080-0291 

0180-0291 
018a 0291 
018a0197 
018a0291 

015a0121 

016a0121 

1901-0046 

1901-0045 

1901-0046 

1901- 0045 

1902- 0048 

1901-0045 

1901-0045 

1901-0045 

1901- 0046 

1902- 0048 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

19ia0016 

19ia0016 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

19ia0016 

19ia0O16 

1901-0040 

1901-0040 




Description 
(Refer to Table 6-1.) 



C: fxd mylar 0. 1 uF 5% 200 wVdc 
C: fxdTa3.3uF6%36wVdc 
C: fxd Elect 100 iiF 10% lOwVdc 
C: fxdTa 10 uF 10%20wVdc 
C; fxd cer 0.001 uF 600 wVdc 

C: fxdcer400pF 5% 500 wVdc 
C; fxd mica 56 pF 5% 300 wVdc 
C: fxd mica 15pF 6% 600wVdc (*) 

C: fxd mica 12 pF 5% 600 w'/dc 
C: fxdTa 1 uF 10%36wVdc 

C: fxdTal uF 10%36wVdc 
C: fxdTa 1 uF 10%35wVdc 
C: fxd Ta 2.2 uF 10% 20 wVdc 
C: fxdTal uF 10%35wVdc 
C: fxd cer 0,1 uF -20% +80% 60 wVdc 
C; fxd cer 0.1 uF -20% +80% 60 wVdc 

CR: Si 
CR: SI 
CR: Si 
CR: Si 

VR: breakdown 6,81 V 6% 400 mW 

CR: Si 
CR: Si 
CR: Si 
CR: SI 

VR: breakdown 6.81V 6% 400 mW 

CR: SI 
CR: Si 
CR: Si 
CR: Si 
CR: SI 

CR: Ge 
CR: Ge 
CR: Si 
CR: Si 
CR: Si 

CR: Si 
CR: Ge 
CR: Ge 
CR: Si 
CR: Si 







Section VI 

Tabic 6-2 Model 8003A 



Table 6-2. Replaceable Parts (Cont'd) 



Ref 

Desl^ 


HP Part No. 


TQ 


Description 
{Refer to Table 6-1.) 


A1CR26 


1901-0040 




CR: Si 


A1CR27 


1901-0040 




CR: Si 


A1CR28 


1902-3160 




VR: breakdown 9.09V 2% 400 mW 


A1CR29 


1901-0040 




CR: Si 


A1CR30 


1901-0040 




CR: S| 


A1DL1 


9190-0007 




OL: 140 ns 


A1L1 


9100-1616 




L; fxcM.BuH 10% 


A1L2 


91400111 




L: fxdaSuH 10% 


A1L3 


91400096 




L: fxd 1 uH 10% 


A1L5 


01001616 




L; fxd 1.5uH 10% 


A1MP1 


08003-01101 




MP: heat sink, U shaped 


A1MP2- 


Consists of: 




MP: heat dissapator (used on Q10, Q1 1, Q19 and Q20) 


A1MP5 


1205-0007 




MP: heat dissapator nut 




12000008 




MP: '^eat dissapator body 


A1MP6- 


1205-0011 




MP: heal dissapator (used on Q12 and Q21) 


A1MP8 






1 


A1MP9- 


1205-0037 




MP: heat dissapator (used on Q1, 02, 03, and 04) 


AtMP12 








A1Q1 


1854-0307 




0: Si npn 


A1Q2 


1854-0307 




0: Si npn 


A1Q3 


1854-0307 




0: Si npn 


A1Q4 


1854-0307 




Q: Si ni)n 


A1Q5 


1854-0215 




0: Si npn 


A1Q6 


1854^021 5 




Q: Si npn 


A1Q7 


1853-0218 




Q: Sipnp 


A1Q8 


1853-0218 




0: Sipnp 


A1Q9 


1853-0218 




0: Si pnp 


A1Q10 


1853-0012 




0: Sipnp2M2904A 


A1Q11 


1853-0012 




0: Sipnp2M2904A 


A1Q12 


1854-0003 




0: Sinpn2N1711 


A1Q13 


1853-0020 




Q: Si pnp 


A1Q14 


1853-0036 




0: Sipnp2N3906 


A1Q1B 


1853-0036 




0: Sipnp2N3906 


A1Q16 


1854-0019 




0: Si; npn 


A1Q17 


1854-0267 




0: Si npn 


A1Q18 


1854-0267 




0; Si npn 


A1Q19 


5080-1040 




0: Si npn (Selected) 



fr4 









Model 8007A 



HP Part No. 



Table 6-2. Replaceable Parts (Cont'd) 



Section VI 
Table 6-2 




Description 
(Refer to Table 6-1.) 



A1025 
Q26 
Q27 
Q28 
A1Q29 

A1Q30 

A1Q31 

A1Q32 

A1Q33 

A1Q34 

A1Q35 

A1Q36 

A1Q37 

A1Q38 

A1Q39 

A1R1 

A1R2 

A1R3 

A1R4 

A1R5 

A1R6 

A1R7 

A1R8 

AtR9 

AIRIO 

A1R11 

A1R12 

A1R13 

A1R14 

A1R15 

A1R16 

A1R17 

A1R18 

A1R19 

A1R20 



5080-1040 

1853- 0012 

1854- 0307 
1853-0036 

1853- 0036 

1854- 0019 
1863-0034 
1854-0216 
1854-0216 

1853- 0036 

1854- 0260 
1854-0215 
1854-0215 
1854-0216 
1854-0215 

1854-0216 

1854-0215 

1853-0034 

1853- 0034 

1854- 0216 

075 0035 
075&0005 
0768-0033 
0758-0062 
0768-0048 

07580042 

0758003.3 

07580034 

2100-2795 

07580042 

07580035 

07580005 

07580033 

07580062 

07580048 

07580042 

07680033 

07580034 

21002795 

07580042 



Q: Si npn (Selected) 

Q: Sipnp2M2904A 
Q: St npn 
Q; Si pnp 2N3906 
Q; Sipnp2N3906 

Q: Si npn 
Q: Si pnp 
Q: Si npn 
Q: Si npn 
Q: Si pnp 2N3906 

Q; Sinpn2N3227 
Q: Si npn 
Q; Si npn 
Q: Si npn 
Q: Si npn 

Q: Si npn 
Q: Si npn 
Q: Si pnp 
Q: Si pnp 
Q: Si npn 

R: fxd metflm 3000 ohms 5% 1/4W 
R: fxd metflm 4700 ohms 6% 1/4W 
R: fxd metflm 2000 ohms 6% 1/4W 
R: fxd metflm 200 ohms 6% 1/4W 
R: fxd metflm 8200 ohms 6% 1/4W 

R: fxd metflm 1300 ohms 6% 1/4W 
R: fxd metflm 2000 ohms 6% 1/4W 
R: fxd metflm 2400 ohms 6% 1/4W 
R: var comp 470 ohms ±20% 5W 
R: fxd metflm 1300 ohms 6% 1/4W 

R; fxd metflm 3000 ohms 5% 1/4W 
R: fxd metflm 4700 ohms 5% 1 /4W 
R: fxd metflm 2000 ohms 6% 1/4W 
R: fxd metflm 200 ohms 6% 1/4W 
R; fxd metflm 8200 ohms 5% 1/4W 

R: fxd metflm 1300 ohms 6% 1/4W 
R: fxd metflm 2000 ohms 6% 1/4W 
R: fxd metflm 2400 ohms 5% 1/4W 
R: var comp 470 ohms ±20% 6W 
R: fxd metflm 1300 ohms 6% 1/4W 



85 








Table B-2 



Model 8003A 



Table e>2. Replaceable Parts (Cont'd) 



Ref 

Oe$l9 


HP Part No. 


TO 


Description 
(Refer to Table 61.) 


H 


0757-0280 




R: fxdmetfim 1000 ohms 1% 1/8W 




0767-0429 




R; fxd metfim 1820 ohms 1% 1/8W 




0767-0403 




R: fxd metfim 121 ohms 1% 1/8W 




0758-0062 




R: fxd metfim 200 ohms 6% 1/4W 


■SH 


07660127 




R: fxd metfim 430 ohms 6% 1/4W 


A1R26 


07660031 




R: fxd metfim 680 ohms 6% 1/4W 




0767-0419 




R: fxd metfim 681 ohms 1% 1/8W 




0757-0283 




R: fxd metfim 2000 ohms 1% 1/8W 


HSdH 


07660028 




R: fxd metfim 270 ohms 6% 1/4W 




0761-0026 




R: fxd metox 120 ohms 6% 1W 




06966137 




R: fxd metfim 47 ohms 5% 1/4W 




0761-0003 




R: fxd metfim 62 ohms 6% 1W 




0761-0003 




R: fxd metfim 62 ohms 6% IW 




07660027 




R: fxd metfim 150 ohms 2 % IW 


A1R35 


07660027 




R: fxd metfim 160 ohms 2% IW 


A1R36 


07660017 




R: fxd metfim 1500 ohms 5% 1/4W 


A1R37 


07660096 




R: fxd metfim 1 10 ohms 5% 1/4W 


A1R38 


07560003 




R: fxd metfim 1000 ohms 5% 1/4W 


A1R39 


07660043 




R: fxd metfim 1800 ohms 5% 1/4W C) 


A1R40 






Not assigned 


A1R41 


07560031 




R: fxd metfim 680 ohms 6% 1/4W C) 


A1R42 


0767-0429 




R: fxd metfim 182C ohms 1% 1/8W 


A1R43 


0757-0280 




R: fxd metfim 1000 ohms 1% 1/8W 


A1R44 


07560127 




R: fxd metfim 430 ohms 6% 1/4W 


A1R45 


0757-0284 




R: fxdmetfim 150 ohms 1% 1/8W 


A1R46 


07560007 




R; fxd metfim 160 ohms 5% 1/4W 


A1R47 


0767-0283 




R: fxdmetfim 2000 ohms 1% 1/8W 


A1R48 


0767-0419 




R: fxd metfim 681 ohms 1% 1/8W 


A1R49 


07660031 




R: fxd metfim 680 ohms 6% 1/4W 


A1R60 


07560028 




R: fxd metfim 270 ohms 6% 1/4W 


A1R51 


0761-0026 




R: fxd metox 120 ohms 6% IW 


A1R52 


07560094 




R; fxd metfim 62 ohms 6% 1/4W 


A1R53 


07560044 




R: fxd metfim 2200 ohms 5% 1/4W 


A1R54 


0761-0003 




R: bed metfim 62 ohms 5% IW 


A1R5S 


0761-0003 




R: b(d metfim 62 ohms 5% IW 


A1R56 


07560126 




R: fxd metfim 61 ohms 6% 1/4W (*) 


A1R57 


07660027 




R: fxd metfim 160 ohms 2% IW 


A1R68 


07660027 




R: fxdmetfim 160 ohms 2% IW 


A1R59 


07560017 




R: fxd metfim 1500 ohms 5% 1/4W 


A1R60 


07560096 




R: fxd metfim 110 ohms 6% 1/4W 
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Model 8003A 



Table 6-2. Replaceable Parts (Cont'd) 



Section VI 
Table 6-2 




HP Part No. 





92 



A1R93 



R94 
R95 
R96 

R97 
R98 
R99 
A1R100 
A1R101 






0767- 0003 

0768- 0033 

07580031 

0757-0431 

0767-1096 
0757-0280 
07580127 
075' -0276 
07580083 

07580030 

06985891 

0767-0428 

0767-0419 

0757-0283 

0767-0283 

07580016 

07580025 

0767-0405 

0767-0730 

0767-0740 

0757-0738 

0767-0339 



0757-0726 

0767-0721 

06983438 

0767-1097 

0767-0273 

0757-0737 

07680024 

07680024 

06985884 

07680003 

0757-0728 

0767-0726 

07580033 

07580094 



Description 
(Refer to Table 6-1.) 



R: fxd metfim 1000 ohms 6% 1/4W 
R: fxd metfim 2000 ohms 6% 1/4W (*) 
Not assigned 

R: fxd metfim 680 ohms 6% 1/4W (*) 
R: fxd metfim 2430 ohms 1% 1/8W 

R: fxd metfim 1360 ohms 1% 1/8W 
R: fxd metfim lOOOohms 1% 1/8W 
R: fxd metfim 430 ohms 6% 1/4W 
R: fxd metfim 61,9 ohms 1% 1/8W 
R: fxd metfim 68 ohms 5% 1/4W 

R: fxd metfim 510 ohms 6% 1/4W 
R: fxd metfim 43 ohms 5% 1/4W 
R’ fxd metfim 1620 ohms 1% 1/8W 
R: fxd metfim 681 ohms 1% 1/8W 
R: fxd metfim 2000 ohms 1% 1/8W 

R: fxd metifm 2000 ohms 1% 1/8W 
R: fxd metfim 300 ohms 5% 1/4W 
Not assigned 

R: fxd metfim 160ohm$ 5%-1/4W 
R: fxd metfim 162 ohms 1% 1/8W 

R: fxd metifm 750 ohms 1% 1/4W 
R: fxd metfim 2210 ohms 1% 1/4W 
R: fxd metfim 1820 ohms 1% 1/4W 
R: fxd metfim 3010 ohms 1% 1/4W 
Not assigned 

R: fxd metfim 511 ohms 1% 1/4W 
R: fxd melrim 274 ohms 1% 1/4W 
R: fxd metfim 147 ohms 1% 1/8W 
R: fxd metfim 1200 ohms t% 1/8W 
R: fxd metfim 3010 ohms 1% 1/8W 

R: fxd metfim 1620 ohms 1% 1/4W 
Not assigned 

R: fxd metfim 100 ohms 6% 1/4W 
R: fxd metfim 100 ohms 6% 1/4W 
R: fxd metfim 22 ohms 6% 1/4W 

R; fxd metfim lOOOohms 5% 1/4W 
R: fxd metfim 611 ohms 1% 1/4W 
R: fxd metfim 61 1 ohms 1% 1/4W 
R; fxd metfim 2000 ohms 6% 1/4W 
R: fxd metfim 62 ohms 6% 1/4W 
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Table 6-2 



Table 6-2. Replaceable Parts (Cont'd) 



Model 8003A 



Ref 

Oesig 



A1R102 

A1R103 

A1R104 

A1R105 

A1R106 

A1R107 

A1R108 

A1R109 

A1R110 

A1R111 

A1R112 

A1R113 

A1R114 

A1R115 

A1R116 

A1R117 

A1R118 

A1R119 

A1R120 

A1R121 

A1R122 

A1R123 

A1R124 

A1R125 

A1R126 

A1R127 

A1R165 

A1R166 

A1R167 

A1R168 

A1S1 

A1S2 

A1S3 

A2 

A2R1 

A2R2 

A2R3 

A2R4 

A2R5 



HP Part No. TQ 



0757-0354 

0757-0354 

0757- 0283 

0758- 0080 
0758-0030 

0757-1097 

075&007C 

0767- 0433 
076a0003 
075&0010 

0768- 0045 
0768-0033 
0768-0003 
0768-0006 
0698-6887 

076&0094 

075&0126 

0698-5886 

075&0062 

076&0003 

0698-6887 

07580005 

07680126 

0767-0894 

0767-0280 

0767-0894 

07680027 

07680027 

0761-0048 

0761-0046 

3101-0070 

3101-0070 

3101-0070 

08003-63401 

0767-0172 

0767-0801 

0757-0801 

0767-0069 

0767-0795 




Desalption 
(Refer to Table 6-1.) 



R: fxd metfim 3660 ohms 1% 1/4W 
R: fxd metfim 3650 ohms 1% 1/4W 
R: fxd metfim 2000 ohms 1% 1/8W 
R: fxd metfim 76 ohms 6% 1/4W 
R; fxd metfim 510 ohms 5% 1/4W 

R: fxd metfim 1200 ohms 1% 1/8W 
R: fxd metfim 1200 ohms 5% 1/4W 
R: fxd metfim 3320 ohms 1% 1/8W 
R: fxd metfim 1000 ohms 6% 1/4W 
R: fxd metfim 3300 ohms 5% 1/4W 

R: fxd metfim 3900 ohms 5% 1/4W 
R; fxd metfim 2000 ohms 5% 1/4W 
R: fxd metfim 1000 ohms 6% 1/4W 
R: fxd metfim 10k ohms 5% 1/4W 
R: fxd metfim 30 ohms 5% 1/4W 

R; fxd metfim 62 ohms 5% 1/4W 
R; fxd metfim 51 ohms 5% 1/4W 
R: fxd metfim 27 ohms 6% 1/4W 
R; fxd metfim 200 ohms 5% V4W 
R: fxd metfim 1000 ohms 5% 1/4W 

R: fxd metfim 30 ohms 6% 1/4W 
R: fxd metfim 47C0 ohms 5% 1/4W 
R; fxd metlfm 61 ohms 6% 1/4W (*) 
R: fxd fim 56 ohms 2 % 1/8W 
R: fxd metfim 1 000 ohms 1% 1/8W 
R: fxd fIm 56 ohms 2% 1/8W 

R: fxd metfim 160 ohms 2% 1W 
R: fxd metfim. 150 ohms 2% 1W 
R: fxd metox 110 ohms 5% 1W 

R: fxd metox 110 ohms 6% 1W 

S: Slide dpdt 
S: Slide dpdt 
S: Slide dpdt 

A: attenuator asserr.bly 

R: fxd metfim 37.4 ohms 1% 1/2W 
R: fxd metfim 160 ohms 1% 1/2W 
R: fxd metfim 160 ohms 1% 1/2W 
R: fxd metfim 121 ohms 1% 1/4W 
R: bed metfim 76 ohms 1% 1/2W 









Model 8 003 A 
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Table 6-2. Replaceable Parts (Cont'd) 




Description 
(Refer to Table 6-1.) 



R: fxd metfim 76 ohms 1% 1/2W 
R: fxd metfim 247.6 ohms 1% 1/4W 
R: fxd metfim 61.11 ohms 1% 1/2W 
R: fxd metfim 61.11 ohms 1%1/2W 

S: rotary 

A: Attenuator assembly 

R: fxd metfim 37.4 ohms 1% 1/2W 
R: metfim 160 ohms 1% 1/2W 
R: metfim 160 ohms 1% 1/2W 
R: metfim 121 ohms 1% 1/4W 
R: metfim 76 ohms 1% 1/2W 

R: metfim 75 ohms 1% 1/2W 
R: metfim 247.6 ohms 1%1/4W 
R: metfim 61.11 ohms 1% 1/2W 
R; metifm 61.11 ohms 1% 1/2W 

S: rotary 

A: switch assy:PULSE WIDTH (Includes R2, R6 R7) 
andS6 

A: switch assy: REP RATE (Includes R3 and S4) 



C; fxd elect alum 450 uF SO wVdc 
C; fxd elect alum 450 uF 60 wVdc 
C: fxd cer 6000 pF 20% 3K wVdc 
C: fxd cer 6000 pF 20% 3K wVdc 
DSt neon lamp (part of SI) 

EQ: Insulator, transistor Q1 
EQ: Insulator, transistor 02 

F: cartridge 1/2As-b (115V line) 

F: cartridge 1/4A s-b (230V line) 

J; connector AC power (1101 A only) 
J: connector AC power 
J: BNC(+ OUTPUT 60 ohms) 

J: BNC (TRIGGER OUTPUT) 

J: BNC (-OUTPUT 60 ohms) 

J: BNC (GATE INPUT) 

J: BNC (TRIGGER INPUT) 
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Model 8003A 



Table 6-2. Replaceable Parts (ConTd) 




HP Part No. 



0370-0099 

0370-0134 

0370-0077 

0370-0077 

0370-0084 

0370-0084 

0370-0099 

037^0134 

08003-00210 

14900032 

5060-0728 
08003-00208 
08003- 002C2 
71000389 
08003-00601 

5060-0720 

50600718 

50000717 

50000567 

1854-0072 

1864-0072 

07500049 

06906802 

21002684 

21000036 

21000036 

21002683 

0767-0428 

3101-0100 

3101-1234 

3101-0033 

3101-012^ 

31000511 

3101-0903 

3101-0011 

3101-0512 

91000525 

81200100 

81200078 

81201545 

14000084 



Desalption 
(Refer to Table 6-1.) 



MP: knob (REP RATE) 

MP: knob (REP RATE VERNIER) 

MP: knob (AMPLITUDE) 

MP: knob (AMPLITUDE) 

MP: knob (AMPLITUDE VERNIER) 

MP: knob (AMPLITUDE VERNIER) 

MP: knob (PULSE WIDTH) 

MP: knob (PULSE WIDTH VERNIER) 

MP: panel, front 
MP: stand, tilt 

MP: foot assembly, half module 
MP: panel, rear (1 101 A only) 

MP: panel, rear 
MP: cover transformer 
MP: heat sink, shield 

MP: cover, top (1101 A only) 

MP: cover, top 

MP: cover, bottom 

MP: cover, side (perforated) 

Q; SInpn2N3054 
Q: Sinpn2N3054 

R: fxd metfim 33k ohms 5% 1/4W 
R: fxd metfim 10 ohms 5% 1/8W 
R: var 100k ohms 10% 

R: var comp 1000 ohms 20% 1/2W 
R: var comp IOOOohms.20% 1/2W 

R: var 100k ohms 10% 

R: fxd metfim 1620 ohms 1% 1/8W 

S: pushbutton spdt, (line) (includes DS1) 

S: slide dpdt (line voltage select) (1101 A only) 

S: slide dpdt (line voltage select) 

S: pushbutton spst (MANUAL) 

S: rotary 

S: slide dpdt (GATE/NORMAL) (1101 A only) 

S: slide dpdt (GATED/NORMAL) 

S: rotary 

T: power 

W: cable, AC power 7.6 feet long (SCHUKO PLUG) 
W: CAbte, AC power 7.6 feet long (SCHUKO PLUG) 
W: cable, AC power (1101 a only) 

XF; fuse holder 
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TAiLI 6-3. 

CODI LIST OP MANUPACTURSRS 

Thr toUowtnt cod* mitnbtra art from the Fadtral Supply Cod* for Wonufaclurtra C*talO(ln( Handbooks H4>1 
(Nam* to Cod«) and K4-2 (Cud* to Nam*| and thalr tataat supplamanti. Th* dat* of ravlalon and th* dat* of th* 
soppUmanta ua*d appaar at tb* bottom of *ach pa<*. Alphabatlcal codas ha«* baan arbitrarily asstgnad to 
■uppUars not appaartnc In th* H4 Handbooks. 



C*d* 

Ht. M m uta cV ar 



Addrata 



Cad* 

N*. Sanuliclwn 



Iracktoa, kaii, 
MMiiakii, III. 

emily Hint, Clin. 
Lmdalt. Clin. 

Oillii, Tim 
Allliici, Olia 
Via Riyi. Clin. 
Riclliid, III. 

full ciiii, Clin. 

Sli|ittlii, H.T. 

(.••I lima, N.j, 

la••)rl,d, Clin. 



ICOOO U.S.A. Cl**u Aiy ik^pllif it U.i. 

lOlli KCir [iKliiilei Htiil Hilly l|iii|i, ri. 

00113 si|i tiKiiciici Clip. iiiaiitii, N.r. 

00103 Ciaiatic. Dlililiia, Cm, 

00314 Kialdlil Cilloi, Cilll. 

00110 NIdiliia Ca., lie. Vlllly Still*. N.Y. 

0033) Glilicklic. CllllyKIII, H.J. 

tOtli Altam Call. Hi* Bidliid, Hill. 

003) 3 A«|. III. Hlllllblll, Pl. 

00311 aiicillt Ridli Clip. Baillll, H.J. 

0CII3 Rlllllia (i|laliili| litiiiliilii, lit. 

Billllltll. III. 

00033 Siiliai Elillilt Ca., Plibiii 01*. 

flcklil. I.C. 

00140 Gii (iiliiiilii Cl. City if lidiiliy. Cal. 
.0111 Call t, Hllaii Clip. Lil AmiIii, Cllll. 
0033) Klliilib III. liilililli, H.J. 

OlOOl Gliiiil ElicliIcCa., CipicllitDipl. 

Hitlia Filli, R. y, 

01003 Aldia Riidicli Ca. 

Dtlil Alli* Blldliy Ca. 

OIISS lltlii ladiillilii, lac, 

OIIOI TRf tialiiidicliii, III, 

01133 Tlillllllnalali, lac., 

Tliailllli Plidictl 01*. 

01)43 Tti Atllliei Hl|. Cl. 

01303 fiellicRilayi, tic. 

01330 Aaiiicb City. 

Ollll Pilii Ei|liiiiti|Cl. 

01)14 Flliiiiiti Cup. Il Aaiilii 
OHIO tiiiiicb siiiiii, lie. 

OHIO Call Ritbll lid Plaillci lie, 
onto Aaphaial-Bii| Elictiiilci Clip. CAIctii, III. 
01313 Radii Clip, it Aallici, tialciidiclll 

■Id Hiliilllt Ol*. I•■ll«llll, R.l. 

01)31 Vicillii Ca. ilAaiilci, lac. 

Old tayliaak. Cm. 
01)33 Hiptlia Ei|liiilll| Cl. laa Fiiaiidi, Cllll. 
01300 O.E. Sialcaadactii Piad. Dipt, tpiacm, R,y, 
0)303 Apia Haiblaa A Tail Cl. Diytii, Obli 

01333 Eldlaa Cup. Ciaplia, Cllll. 

OIOIO Plibll Sul Cl. Ill Aaiilii, Cain. 

0)433 TiaailUia Eticliic Cup. 

0)110 Pyiatlla RiililaiCa., lac. 

0)3)4 llaiiiCl., DIabI Dl«. 

Fladiiaa Plaat 

04003 Ama. Hut aad Ki|iaii Elicl. Ca. 

HilUitd, Cm. 

0401) IliiiaCiip. 

04001 Alci EltcUaaie |ae. 

0411) HI-ODI*llliailAa>lfli 
04334 Piiclllia Pipii Tab* Ca. 

04404 Oyaie Dl>lilaa il Haalill Pacbitd Ci. 

Pall Alla, Cllll. 

040)1 lyliiali Eliclilc Piidacll, Hlciism 

Oitici 01*. Hiiilila Vli*. Cain. 

04313 Hiliiili, lac., tialciiOiclil Pud. Dll. 

Pliiali, Ailcaaa 

04) 11 FilltaaCi., lac. Iiitaia 01*. 

Calm City, Cillt. 

04333 Aataaitic Elac4ilc Ca. Rlilblaki, III. 

043)0 Sl4a*l4 Rill Ca. Ridaiid City, Cillt. 

040)1 Piiclilia Call Ipilii Cl. El Hull. Cllll. 
04030 P.H. HilaiCaapiay Riilcbtilii, III. 

04313 Ciapmat Ht|. Siiilci Ca. 

I. Bildimlii, Hail. 
03000 Tsialiilb CaaUiy Plilllci, lac. 

ill Aaialii, Cillt, 

03133 latlliibiaii Eliclilc Cup, 

Siai-Candaclal Dipl. Yiuisiad, Pi. 



tahiFlild, Hut. 
Cadai Kaalli, R.J. 

Saaii«llla, H.J. 



Lia)4it«llli, R.J. 
Glut Rick, R.Y. 
HyillaBillb, O.C. 
Iktillat, III. 



03)43 

03)33 

03SF4 

03)3) 

0)010 

0)034 

0)310 

0331) 

0)30) 

03)30 

00004 

000)0 

0013) 

00401 

00340 

00)33 

OOtti 

00)31 

mil 

onto 

o;oot 

03110 

031)3 

031)0 

03143 

0311) 

03330 

03301 

0330) 

03)33 

03)03 

03)33 

03)00 

0)133 

03310 

0331) 

0) 300 

001) 3 
0)30) 
00)3) 

0)33) 

0)004 

0)313 

0031) 

00333 

00333 



Ulliaali. lac. 

Uiiia Ciiblli Carp., 



Addrm 

tia Hilii, Cllll. 
lladi Ol*., Kiail Dipl. 

Cliiiiaad, Qhic 
Ciii|i Park, Clin. 
Saaay*ili, Cllll. 



Vibiil lid. lac. 

Illiiilliaic Ei|lililla| Cl. 

Cllll Pllllic 
ic/a E'lclilcil Spic. Cl.) Ctiuliad, Obla 
Barbu Calaaa Ca. Rickriid, III. 

Tlllii OptiCll Cl. 

Rlllya KlIoMl. Lll| llllad, R.Y. 
Htlii'Til Cup. Rlllbuy. R.Y. 

tli*JitE>|laiirli| Cl. SiatiClal, Cllll. 

Iibillild Eailaiirlai lac. Iikillild, Hill. 

BiiiIcbCa., Di*. it Sliilil liriii Cup. 

Biidiipul, Cm. 
RiyCbiaCarp. Rldaiid City, Cillt. 

Biaick lad liab Opilcit Ca. Rickiilu, R.Y. 

E.f.A. Piidacll Ca. il Auilci Cblciii, III. 
A*ila* Elictiaalc Nirdaiii Ca.. lac. 

Rl« Racblllt, R.Y, 
Blldi Eliclilcil lailtaaiit Ca. , He, 

Piucaab, R.K, 

Giaatil Dialcil Ca., lac, ladliaipaUi, lad, 

Siacu 01*. Ciapcieati lac, Pkiiili, Arti, 

Taiili|tiaHI|. Ca., riilOl*. 

VliRayi, Cllll, 
til Clllu, Cllll, 
Via Riyl, Cllll. 

Piiidiii, Clin. 
Hlaaiipclll, Hlia. 

Elalia, R.Y, 
Rl> Yirk, R.Y, 
Cllycltaduliy, Cllll. 
Cull Plica, R.Y. 
CalaiiCily, Clin. 



0)314 

0 ) 0)0 

011)4 

03143 

03130 

0130) 

101)4 



Virlia Aim. Elaic Dr*. 

Rilila Eliclilc Ca. 

Dl|ltiia Cl. 

Tliallilu ElicUiilci Carp. 

Rlllli|biila Eliclilc Cup. 

Elicliailt Till Or*, 
rtlsal* Cup. 

Clich'Giilbih Cl. 

Snicia Tliallilu Carp. 

A*iit Carp. 

Faircblld Ciaiit A tut. Carp. 

tialciadilluDI*. Huatila Vila, Cllll. 
Hraaiiali RibbilCa. Hliiilpalil, Hlaa, 

BlrlcbiiCup., Tkl HialuiyPlrb, Cllll. 

tylaialiElicL Pild. lac., HI. VII* Opiialliu 
Hiiilila Vila. Cam. 
Tiibililiblri Pndaclilac. Cllalild, R.J. 
Sadru E III. Ca. '.blcija, III. 

CiiliaiiU' Oiilci Cup Hitibi,:*, Cllll. 

Ri|lblaaHI|. ,'i.. 

Sialciadacljl Dr*. Hiiallla Vli*, Cllll. 

Httlilt-Pacbi'd Cl., Baiatia Radii 01*. 

Rtlbl>iy, R.J. 

U.t. Ea)liiii‘'i Cl. Ill Aaiilii, Cllll. 
Hill, Oilbirl Ca. Piaaai, Cllll. 

Buiiii Billiiy Cl. 

Riitui Flllt, Oatula, Ciaidi 
Dullcb Fiiltiir Cup. Lll Ai|llil, Cllll, 
BilltilCi., Tba Iltllbuy, Cm. 

Sllia Ciaplay Saa Vlllly, Cillt. 

ITT Cliiia Electric He., Phiiilt Di*. 

Pbllill, Ailiiai 
Rilliail Ridra Elk. lac. Paiiaat, R.J, 

COS EHclriaill Sialcaadactii 
Opiialliai, Ollll C.B.^S. He. 

Eiaill, Hill. 

Ril-Rila lidlliliilii, Hd. 

Bibcitb Riliyi DI*. Cull HUI. Cltir. 

Tim CtlielHi Cl. HlilHa, TliU 

Tick. ltd. tic. Alika Eliit. Aliklih, ClNt. 

EHclri Amakllii, lac. Cticaia, III. 

Kallaty Ralliry Ca. at 

Caaida, Ltd, Tuiali, Oitiria, Ciaiii 

Oiairal TraasliHt Riilua Cup. 

lu Aaiilia, Eiin. 



Cada 

Ha. Harufoctai** Addnat 

tom TI>Tll. lac. Rubatiy, Calil. 

IOS40 Cartcraadaa Ca. Nri|ira Falli, N.Y. 

IllSi CTS at Biiat, He. Biraa, Hd. 

IIJ)3 Cklciii TiHpkm el Cililaraii, lac. 

So. piiidiaa, Cain. 

II) 41 Bay IHH EHclriaIca Carp. Rallkaa, Hail. 

III) } Tllld|ru lac., Hrilaaiia DI*. Pall Alla, Cllll. 

11114 Ritraall S4ll Diaaiy, Cllll. 

II3I4 Diieia EHcliuieiHc. Cilia Hm,C4in, 
mil Olallll laltiaaial Ceip., Iialceadactu 

DI*.. Plldult Clup Riaitk, R.J. 

11313 lapulil EHclIcalC, lac. BalU Puk, Ctlll. 

13110 Hlllbt, lac. Pile Alta, Calil. 

Illll Pirladilpkla Haidla Ca. Caadu, R.J. 

mot C'lia Ht|. Ca., He. tkidy Gim, Pa. 

13334 Callaa Hd. He. Dili SylHa Dr*. 

Allaciaicu, R.H. 

130 3 3 CHiuHIHIl. Ca. 

13331 Elau FIIHl Cup. 

1113) RIpJuEHclIIcCP., Ltd. 

Dll) Hilic EHcliaalci Cup. 

11310 Dilla SialcoaduHi He. 

11334 Dlikiia EHctiulia Caiy. 

1)101 Tbuaolliy 
mu Tlliruhu(GibH) 

11115 KIdlud-lnikIDi*. Pl Pllllic liliitilii, lac. 

Kiaiil City, Kiaiu 

14031 tia-TlCb 
I4IP) Cllll. Raililu Ciry. 

14)10 Aaitlcii Ciapmiti, It'. 

144)1 ITT Sialcaidactu, A DI' . .1 HI. TiHpkm 

t Tiliitiph Cup. Rill Pila BiPCb, Fla. 
14(3) Hialitl piibiid Ceappi; LtllHad, Cili. 

14033 Cuitll Dvkilu EHctrlc Cup. Rialth, R.J. 

14034 CuiiilGliptRirhi 
14331 EHcUi Cabt lac. 

14100 VlllliaiHli. Cl. 

1)101 lihplit Elictrulci Ca. 

13111 Iclealucup. 

1313) Adjaititli OiPhlaiCa. 
mSI Hlciaa Eliclrulci 

Gudia City, Ida) llllad, R.Y. 
133)0 Aapraki Hit. Cup. Eplkruk. R.Y. 

1)0)1 Ciklitraalei Cull Hui, Calil. 

13)31 raialtilk Culity Coll )ptia| Cc. 

lull Clan, Cam. 

1)101 Fiaail EHpt. lac. 

I3III Aailca lac. 

II0I3 Spraci Pill Htca Cl. 
till) Oaal Spictri He. 

10)31 Ciapalu Oridi Cup. 

Illll Idul Free. Hitu Ce., lac. 

Da JU Halil 01*. Diukipa, R.Y. 

I03SI Diica Ridia Di*. Il G.H.Cup. KlkoBa, lad. 
1)10) TkiraiailtCi He. CiM|i Park, Cllll. 

13134 Ttiaci Ciapiay Kaiilala Yip*. Cllll. 

13133 Hialta Halil Pradacti Carp. Akiia, Okia 

13343 AiilUaka Ptic. H4. Rt. Mallpaaad, Cillt. 
13130 HdGtli'EIrtia Ca. Hiackiilu, R.H. 

llOtl Plan Dul|a Picitic He. Pali Alia, Cllll. 

tIOl! CHiili Cup., Ilalceadiclu DI*. 

Piia Alla, Cllll. 

11134 iriiiHci Cup. )my*iH, Cllit. 

II43I Tp-CllHI|. Cl. , lac. HlllilHi, Hitl. 

Illll TAREHcl, Caap. Dr*. DilPHIau, III. 

IISI) Culil Hiliaaiil, He. HI. Alica, R.Y. 

1)111 vruip HHiHckicHiy, lac. HiHua, Pl, 

Illll E.l. DaPut lad Cl., He. in*H|tda, Dll. 

lion DliiatHIl. Ca. Hllaiahai, in. 

13110 Tba India Cup., Ri*l|atlaa A Cailral DI*. 

Tiliikdia, R.l. 



Di*li, R.K. 
I. Kl*u, Cm, 
Tikya, Jipu 
Cillt, R. I. 
Riaputfliicb, Cllll. 
Iciltldlil, Allim 
Oillii, Tmi 
Kliiiu, Cllaliy 



RlabilpPllb, Cain, 
lull Hultl, Cam. 
Culhekocku, Pa. 



Cuaiai, R.Y. 
OuClblilt, Cam. 
Ipa toll, Cain. 
Ria Yuk, R.Y. 
Ruikndpi. Cain, 
R. Hallyated, Calil. 



Fiaalaibia, Hipa. 

Ht. Vila, Cllll. 
Ipiaci Pill, H.C, 
Ditlan, III. 
lldi. R.J, 



00013-43 

Ri*llid: April. 1301 



Fh*: F3C. HaaPbub lippliaiali 
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Section VI 

Table a -3 4 . 3 , 

CODI LIST OF MANUPACTURIRS (ConI’d) 



Mo. MmboNior 



AJJrtoo 



CoJo 

Mo. Mawfooturor 



nsoe 

IKH 

imi 

>mi 

tim 

nm 

m>o 

}im 

tun 

lUII 

ttm 

mu 

tilM 

mtt 

mio 

mtt 

Kilt 

11113 

mil 

lll!( 

Milt 

itm 

imi 

lotto 

into 

into 

lilt; 

um 

ItlOl 

IHK 

IIISI 

IKK 

ittii 

Ktll 

IKK 

inn 

Hill 

lint 

iiiii 

mil 

ittio 

lOMl 

litti 

Itlli 

lltll 

lllll 

non 

lltll 

mil 

totti 

Kill 

Kill 

tout 

tom 

Kill 

tOltl 

Kill 



K.J. 

Illlolopiil. Cllll. 

KolMlOll. N.r. 
ladiHOtm. Kiom 
PIIIlKIlMl, Pi. 
Loll lilHl Clhr, N.Y. 
Ni> Bnltla, Cooo. 
N. Clliiio. III. 
Pllhloiloo, D.C. 



Titoii A. Eliloo loOmlilii, Dio. it 
HcCliO’EOliea Co. l•IIOll■|t, 

Ciotoi 

lAC Eloctrialit 
EliclioHI|. Co. 

CooKil Alioolit Colp. 

Eiicaliio, lac. 

Film loliloi Co.. Tlo 
Floiliil Balollollllll Coip. 
tmilA PoOio Eicclloalci LM. 

C.E. Loop Diollloa 

Hilo Put, Clioilool, Olio 
Ciaiiil Hollo Co. liltCoacoiO, Haoi. 

Haiocoi lac., Co.r. Dio. HHOtipiUa, lil, 

Clill Hopiolacii Coip. Iiiio Hoclolli, N.Y. 

ClolllFlIlCo. olA.:aiica, lac. 

CaitilaOl, N.t. 

Ceopoc/HolllMai Co. Holllilci, Colli. 

NiollloolilcH Co. loocoilii, Pa. 

Nctlill.PoclaiO Co. Palo Alto, Colli. 

Ni)oioNlt. Co. Kiolloeill), H.t. 

latliiotal tpaclalliio Co., lac. 

lllllo Folio. H.J. 
C.E. Hiioiolat Tala Oapl. Doiaiboio, Rp. 
Liclielio lac. Clliiio. III. 

tloaopcL Coll PiaOocto III. 

Haolatlolr, Oalailo, CaaoOo 
Coaaio|ka*. I.H. A Hill. LIO. 

Toioalo Oolailo, CaoiOo 
P.R. Nollotp t Co. lac, laOllalptlll, lot. 

Nicliiical laOoililil Piol, Co. Aktio, Oklo 
Klalalilo Piiclllao looilaii, lac, Kiaat, N.H. 



HolitCo. 

C.A. tioiiico Co. 

OkilltMli. Co. 

Pcaa Eo|. t Hl|. Coip. 
PalaialO Coip. 

Piicliloa Tkoiaeoolci A loit. 



Ckicoio. I’l. 
Eo|lioooC, Clip. 

Ikoklo, III. 
Dopliolooa, Pa. 
CoiliKlt, Uaoi. 
Co. 

Seolkoioploa, Po. 

Iillkoo, Uaio. 
Illt■lallll, 110 . 
Iillkoo, Uato. 
tilaa. N.C. 
Cklcapo, III. 
ElMlatO. H.Y. 



hiciooovo A Poaii Tola Olo. 

Hcoko Ccatiolloi Co. 
loaloio Coopaap 
llallcioitNIi. Co. 

Iioptoa Elictilc Co. 

Soaoliao Coip. 

Hoplkcea Co. CoiaiiclOl Appltalot A 
Ipiliiit Dio, lo. Nalollk, Coal, 

tpiv .lat Fibio Co., lac. Taaioiodo, H.Y. 
tpiO|j| ElfCtilc Co. Rank Aim, Hiii. 

TolciCaip. Tolio, Oklo. 

Tkeioll A Botll Co. Elllikilk, R.J. 

Tllpllll Elictiicol loll. Co. Blallteo, Dklo 
Ualaa loitiR laO ti|aol, Dior <1 
Yiiliolkeaia AH Buka Co. Plltpkai|k, Po. 
UolooiiolEliiiHcCo. Ooaoio, Nick. 

BoiO-LacaoiO Elicliic Co. HI. Vaioea, R.Y. 
tlllllio Eliclilc Co. , lac. Raa Yolk, N.Y. 
Iiltoa lapt. lac. loitoa-Noiiik Rmaik, N.J. 
lilIlkNIl. Co. Cklcaia, 111. 

Nioiipota Niolai » Jl|. Co. Haooia Hiacoa Dio. 

11. Pool. Hina. 

Alloa Nl|. Co. KlillolO, Coaa. 

AHioO Caalial Nia Yolk, N.Y. 

Allaolol tcioa PioOocI Co.. Inc. 

Coiooo Clio, R.ii. 
Aaplii, Dio. oI Ckipllit Coip. Dolioll, Klli. 
AllaatiC InOiO Hobkoi «gikt, lac. CIICOIO, 111. 



Aapiiitl Co.. lac. 
ADC PlotaCiO lac. 
lOlOoa Ml|. Co. 



UaleoCllp, N.t. 

Hiaaiipollo. Hlat. 

Ckiciia, III. 



Ktll 

mot 

IKK 

mu 

rim 

mtt 

mil 

ttm 

tmo 

tlUi 

tM«t 

tlUO 

ttUI 

mtt 

ttut 

MHO 

Milt 

tttoo 

tttot 

tttu 

titll 

tint 

tmt 

ttm 

ttm 

ttm 

mil 

tint 

ttiti 

ttiit 

tun 

tint 

tmt 

tioti 

mil 

mil 

tmi 

moi 

mil 

tmt 

tmt 

ttm 

mu 

mil 

tiiu 

tmt 

moi 

tint 

tUK 

tttii 

tun 

tun 

tUK 

mat 

titll 

tllK 

tint 

lllll 

tun 

tiOOi 



Bill Eliilioilc Coip. 

Bilabacti Holio Co. 

Bhiop Elacltic Co., lac. 

Beitaa Dear Hoiko Div. of Hailap Co. 



AJAuto 

ClaoillaO, Oklo 
Nca Yolk, R.Y. 
Elio, Pa. 



CoAo 

No. Mmlocluw 



AAAnai 



al Toaai 
Bad Hidio, lac. 

Coallidio Tkataltaul Clip. 

Caaloc Fiiliait Coip. 

Coilolll Coidiolit Ca'p. 

Liadialialll L.I., N.Y, 
BallalaoHIp Dio, at HcCua.Ediloa Cl. 

it. loall. Ho 

CklCPia Coadialoi Caip. 

Col", iplial Co., lac. 

CIt Clip. 

ItT Cloaca ElllHlC lac. 

CitPai, Olo. Aciaocc Clip. 

C.P. ClllO A Co. 

Claliotlk Oio. ol ClobO Ualoa lac. 

Hilaiakao, III. 

Coaaciclol pioilict Co. CkiCOlo, III. 

CoialPk liio Co., TOO RoaYcik, N.Y. 

Colo Call Co., lac. Pteoldaaco, R.l, 

CklCillHiolitniiLoapRoiki Cklcaio, III. 

Clack Hl|. Co., Hooiid B. Jcait Dio. 

Cklcoto, III. 

Boa Coialii Coip. UIdlaad, Hick. 

Eliclio Hcliii Hl|. Co., lac. Vllllaiallc, Coaa. 
Dllll|bt Coip. Blilkipa, N.Y, 

ladiiao Coactal Con., Eloclioalco Dio. 

Roaibp, N.J, 



Calacp, HOCI, 
tilloaibbo, Oklo 
Ciabildic, Veto. 
Poioaal, R.J. 



Cliiliio, 111 
PicO'Rioaii, Colli. 

Elkhiil, lad. 
Loo Aaiplti, Colli. 
RaibPiik, Colli. 
Cblcipo, III. 



Gcaoiil lailiaaoat Coip. 
DioboHIp. Co. 

Ko|kH. Ebp lac. 

Gadoaaa Co. 

ElOltiC Hep Rat Cetp. 
Roboit H. Niditp Co. 

Ella Yickaoloiicol Piodacla 
Haaiao Hip. Co., lac. 

H.H. Haipai Co 



Cap, Olo.Naaaik, N.J, 
Noiaaod Holpkta, III. 
Pkitadalpkll, Po. 
Cklcapo, III. 
Ualoa, R.J. 
Loo AapatoP, Calll, 
lac. Ella, Po. 
Pilacaloa, tad, 
Cklcapo, III. 



Hallpal Dio, ol Docktaa lail., lac. 

Fallaitao, 

Haphoi Plodillo Dliloloa ol Hopkoi 
Aliciall Co. Ranpalt Baock, Calll, 

Aapaiao ElacI Co. Hlckpoillo, L.I., N.Y. 

Biidlop laaicoadailoi Coip. Nca Hooan, Coaa, 
Cailiop Clacliic, lac. 

Ciicic F Hip. Co. 

Coeipi K. Goiiott Co., Dio. 

tadoaliiao lac. 

Fidatil Inca Piadacli lac. 

FloibailpacialNIp. Co. 

Caaoril ladasliiat Co., Tbo 
Coibaa llinpiap I toal Co. 
jfD Elccliaaica Carp. 

Jooolapi Radio Hip. Coip. 

GioaO'Pla Coip. 
iipoalila lac. 

J.M. Iiaaa, aad laoo 
Jadaalnal Coadoaaai Coip. 



. calll. 



Hailleid, Coaa, 
Ttaaloa, R.J, 
HIL 

Pkllcdaipblo, Po. 
Cklcapo, III. 
Clncioaoll, Dklo 
Elplia, Dklo 
Golkaa, tad. 
Blookipa, R.Y, 
Saa joaa, Calll. 
Rldjoliald, R.J. 
Rgplaao, N.J. 
Niackialoi, Uaaa. 
Cklcapo, 111. 



R. F. Piodacla Pioiiioa ol Aaphaool Boip 



Elacliealca Coip. 

E,F. Jabaaoa Co. 
lalaiaatioaol Raaialaaca Co. 
Ri|iloaa Caiboa Co., lac. 
CTi Kaipkio I*;. 

Xalko Elactiic Co peiatioa 
liar Elailiic Hip Co. 
llltlolait, lac. 
laid Hip. Co. 



Daaboip, Coaa. 
faioca, Hloo. 
Pkllodalpkio, Pa. 
Ii. Haiji, Po. 
iiadilik. III. 
HI. Vaiaao, N.Y. 

Cklcapo, III. 
Dao Plaiaoi, Ml. 
Elia, Pa. 



Jim C.N. Haioadat 
Kill Gaoaiol laaliaoial Coip., 



iaa Fiaaclaco, Calll. 
Hicuald Diollloa 

Niollk, N.J 

tmt Jiata Hlllia Hip. Co., lac. Holdia, Hill. 
Kill J.W. HillitCo. Loa Aopolaa, Calll. 

miD Click Hoaidiock, Dio. ol llallid Can 

Foilinii Clip. tea Loaadio, Calll. 

Ktdi Hiillal ElicliJC Co. Cllotlaad, Dklo 

titOl Nitioail Uolia Nloaik, N.J. 

tilid Glk Hiaotiilirlip Co. CiJItOl Lika, III. 

tJDil Tka Piadli Clip. , Eliclied|ililca Dio. 

N. Hollpaood, Calll. 
tIOti Picllic Hilola Co. lla Fllaclico. Calll. 

tmi Pkiiiiltan lallioiaal and Eliclioalc Co. 

ioolk Piiadiaa, Calll. 
tttit Pkllodalpkio ileal and Niii Coip. 

Pkilidiipkia, Pa. 

mat Aaincin Hicklai A Fooodij Co. Pollii 

A Bioiliild Dio. Pilacilaa, lad. 

ttilO TRI Eliclioolc Coipaiiiti Dio, Clodia, N.J, 
tJill Gioiiot loatiaoiat Coip, , Racllliit Dio. 

Blookipa, N.Y. 

tttn Roiiaiiact piedacti Co. Hiititboip, Pa. 

Itlli Robboiciill Clip, ol Calll. Toiiioco, Calll. 
Klli ikakaptool PIpicloa tl llliaola Tool Herkl 

Elpi>, ill, 

littt ilpaa 

Ktll ilpaal ladlcolai Coip. 

KtlD ilrolkaia.Daao lac. 
lint tboopaoo'Bioiai A Co. 
tiatl TIlIapHIp. Co. 

KUl llacbpalt Caibaa Co, 
tldil ilcodard Tkooaoo Coip. 

KHl Tiaacioaa Piodacla, lac. 

’IttO Tuoalomat Eapiaacit 
Jltat UclalloCo. 
mil laldao Koklaaoi lac. 
mat Vaadai Root, lac. 
mil laacoHIp. Co. 
littt CoaliaaoloMlII Elailioalca Carp, 

Pkllodalpkio, pa. 

tliil Zloili> Hip. Coip. Ran Rockollo, N.Y. 

lOilt No'.o Dloiaioa ol loaaleai Clock Co. 

Hoitlaloao, N.l. 

lotto Ickaitioi Allop Piodacla Co. El.labalk, R.l, 
lOm Elocliooic lodalliioa Aaaoclallot. Aap bilad 
toko koollap EIA ilaadatda.Vaakloploa, DC. 
lOtOt UoiBik iolick, Dio. Haaoo EIocIiboIci Cotp. 

tolllaptord. Coaa. 

lOltl Uaiiad Tllaalotaat Coip. NcaYoik, N.Y. 
Kill Daloid Elaclilc Coip. Cklaapo, III. 

Kltl Booiaatic. Rioaialda, Calll. 

Kill Acio Dio, at Reki><-kJ« Ceatiola Co. 

Colaabao, Okie 

Kill Alltll>’/-iodaclBlac. 

KKI Aaoip .abal Co. 
lOIII hoaiarlnod Co., lac, 
lino .loiaBO, Aiaotd, Co., Inc, 
iOdll DlacoGlOpCo. 

IKK laliiaatlaaBl InBltaaaala lac. 

ItOM PapkIIICo. 
lion 'Had Tuaaloiiol Coip. 

Illlt flackaalai Eloc. Dio. Llllaalad. , 



io. Bialnliaa, Uatl. 
Ro» Yolk, R.Y, 
Pllaaa, N.J, 
Cklcapo. III. 
tan Fiaaclaco, Calll. 
it. Haipo, Pa. 
(ollkia. Hate. 
Cloialaod. Oklo 
iaa Gabilol, Calll. 
Nanlonollla, Hatt. 
Leap talaad Clip, N.Y. 
Nailloid, Coaa. 
Cklcapo, III. 



OoliBBCO, Dklo 
Hoolooia, Calll, 
No* Yoik, N.Y. 
Bakloa, HaaO. 

Daploo, Oklo 
Otaapa, Coaa. 
LlGlaapo, III, 
VcBico, Calll. 
lac. 



Oikilllc, Coaa. 

Iltli Hilitaip ipacillcalioa 

OlUt lalaiBBliaaot Roclitui Carp. El iopaodo, Calll. 
Ilial Airpaa Elcctiaalci, lac, Caibildpc, Haiplaad 
tint Batip Caaltclt. Olo. Baiip lilpkl Coip, 

(atoilooa. Hail. 

ItOli Cailii Piicialoa Elaclilc Co. Ikoklo, III. 



COOli-n 

Raolaid: Apnl, nil 



Flo*: FiC. Hiadboak iipploiiali 
Nd-1 Dalad AUGUiT Mil 

Hi-t Dalad NOV. lilt 
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Section VI 
Table 6-3 



TABLE d-a. 

CODE LIST OF MANUFACTURERS (ConF'd) 



CoJt 

K). Momifocturtf 
1200 



A^nu 



Hi. Hoiufscfuin 



Mini! 



Coil 

Ho. Honufoelutir 



Ifllh FlilOiy lie. , Cipeir Htoill 
Elicilic Oil. Hitgkii, N.J. 

Jtlitti Elitlleiiei Oiviiiei el Spin 
Cube! Co. Di Beil, Pi. 

FilickilO Cum t lilt. Cell. Jpici t filliiii 
>pilu Div. Piiuii, N.J. 

Hllliil lilgplilpp, Inc. ClIililPli. Ceil. 

I22lt Splviili ElPCtiiP PieO. let. 

Eliptieiic r«bl Dlellleo Eipeliu, Pi. 

Alliei Clip. Elll nmik, HlillKJ, K. 2 . 
Sollebtilll, lee. Cbleiie. III. 

Milili I Ciitieli lie. Spiiiii PiiOicIi 

Alllibtio, IPlll. 

Pmtlipi-AOylili Clitill Cl. Jlllll, III. 

Riliiieli Piptecli Cerp. Uid.iii, |i*. 

RelteiUli. Ce.. tip. liiOileek, N.Y. 

Vielei Eliciteiie Co. Qliitili, Cilll. 

Citi Fitliiit Cl. Cubtidti, Mm. 

Ri* Kupikui Bill Biiilif, lie. 

Plltrbeteeik, R.H. 

Giiml liiUuiil Clip,, Cippcitii Dlv. 

Siiliiilei, S. C. 

ItT Phi lid Cibli Oiv. Lii Ai|ilii, Cilll. 
VlelpipEil. Clip. Spilailltid, N.J. 

BiadllClip., Rid Bilk DIP. Rid Bnk, N.J. 



121(2 

12110 

12200 



12m 

I 2 JI 0 

1210 

12211 

1 2 111 
12122 

12112 
IIOSI 
02011 

02I2S 



021(1 

12110 

1)221 

02212 

02)24 

02)20 

02)22 

02)02 

0)201 



Hibbill Clip. Miidilili, III. 

Rom lee. Niipitl Bulk, Cilll. 

Ooilk, Hiioii H., lie. Billkipi, N.V. 

TiehLibi Pllllldl'l Pitk, N.J. 

Cialtil Seiio Ce, Cbleiii, III. 

Guill Pile led Cibli Ce. 

Ole. el Aiiiiii Ceip. Bieekllild, Mm. 

1) 204 Beile«|bi Clip. Elicllllle Tibl Dll. 

Plilelleld, N.J. 

l!;eS Uelea Cliblde Ceip, Ciaiioil Pied. Dli. 

Nio Yelk, N.Y. 

0)222 Uidil Ei|. led Mil., lie. Nielle|lio, led. 

0)021 Lipd Siieiii Cl. Fnlel, Me. 

02042 Alleaiellcll leiL I Ridio Co. Lldl, N.J. 
04121 Alio Elicliielei lie. Glut Nuk, N.Y. 

14)00 A.J. Gleilill Cl., lac. tie Fimllie, Cilll. 
04411 TRP Cipililil Die. Olllllll, Neb. 

0(020 liikti Tiillie, lac. Bleuliilea, lad. 

02424 Beealea Meldiei Ceopiap Beeitio, N.J. 

02421 A.B. BipdCo. On Fimlipo, Cilll. 

02424 R.M. Biieuaili 1 Ce. lie Fliecilio, Cilll. 
0)110 Keliu Kent, lac. Hiodia, Ciai. 

02011 Oii^ «ik Ribbii Co. CblCPio, III. 

00102 Cllllie Pilclilia Piedacli Co., lee. 

Cllllea Hililli, Pi. 

002) 0 Piielliea Rebbii PiedeClP Clip. Diptia, Dbli 
0(014 Radio Cup. el Aaiilci, Eliclioale 

Ceap. A Oiileii Die. Hlllliea, N.J. 

02024 Meieo ledalliiii Aaikiia, Call!. 

0)2)0 Pbllee Ceipeiiliea (liaidile DIelllee) 

Liaidile, Pi. 

02422 liitiia Fibim Glue Piidieli Ce, 

2aa Fiiaclice, Cilll. 
02004 Via Plllll A Relill lac. 2ia Fiiacitce, Cilll. 
OIOIO TeaeiMIl. Cup. Piaildiaeo, R.l. 

OHIO Cillll'Niaaif, lac. Llaiila. III. 



(4210 

iim 

( 02)1 

( 0 ( 2 ) 

()(02 

000)0 

00120 

00010 

OHIO 

01200 

01142 

01410 

moo 

010)2 

01102 

0 ) 2)2 

0)122 

010(0 

0)020 

0 ) 00 ) 

021(0 

02)02 

02002 

022(2 

02100 

0)112 

OllOO 

0 ) 4)0 
0 ) 0)2 
0 ) 0)0 
0 ( 1)2 
0 ( 1(4 

OIKA 

0 ( 1)4 

04)02 

04222 

04)10 

01 ) 22 
)(()2 

KOI 

1202 ) 

022)0 

02220 

02201 

02202 

0)222 

0 ) 1(1 

02)24 

02)00 

022)2 

020(1 

120(2 



Giald'Niliiail Gilliiiii, lac. II. Piel, Mlaa. 
Giaiia' Y..II, In. Bellile, N.Y. 

Cilpbli Elicliic Ce. Oikliad, Cilll. 

G.E. DiiliibaUit Ceip. tcliaielidp, N.Y. 

Uailid Tllaileiaii Cl. Cbiciie, III. 

Uailid Ikel Miekiiiip Cup. Buiilp, Mm. 

U2 Rebbil Ce., Ceateaii lad. A Pliillci 
Pud, Die. Plliilc, N.J, 

Btiiiai Cn|iaiiiia| Cl. tea Fiiaclice, Cilll, 
ITT CiaaiaElill, lac., Sllia Dir. Ollia, Mill. 
Ceaeei )pili| Ml|. Ce. (la Fiieclicp, Cilll. 
Hillu Dill A Nliipleti Ce. Cl Meali, Cilll. 
Ridie Miliiiili Ce. 



Ai|il lac. 

Dill Eliclicani, l.n. 
Elea Cup. 

GiiaiiMI|. Cl., lac. 
K F Omiepaial Ce. 
MlIteMli. Ce., lee. 



Keaipeill lac,. Mine (•.Ilk Die. 



Cllcii*, III, 
Atllibeie, Mm, 
Celaabal, Nibi, 
Plllea Dim, Pp, 
Pikiiiiid, Mm, 
Ridaeed Clip, (llil. 
Ckleiie, III. 



Ftiipeit, III. 
Oikliad, Cilll. 
Pilbedp, Mill, 
Rieblltll, N.Y, 



Nika. Dill. 2pna| Ce. 

Tiw Ciaatclai Cup, 

EUiil Dplieil Ce, lac. 

Tiaiellli laieliliJ Pin Ce. , lac. 

Tlllplaaa, N.Y. 
Piibaip Lei| liliad, N.Y, 
Riiiiip, N.J. 

lac. 



IMC Mliailicl Cup, 

Nediea liip Ce. 

Opieaale Elulilc Pud 

Oialceadiclei Die. Pebaia, Meii, 

Rebbiai A Mpiil lac, Pilliidai Piih, N.J. 
(lieiaiMli. Ce., lac. Uiaillild, Dkie 

letiii Ml|. Ce. Celeei Clip, Cilll. 

G.V, Cealilll Lleleiitie, N.J. 

Ciiiiit Cable Cup. Bipiaae, N.J. 

Riplkiee Ce.’, Cup. Die,, lad. 

Ceap. Dpiiilleai Qalacp, Mm. 

Sclialille Eluliealia Piiduti, lac. 

leeiliad. Cell. 

tiiaiiEllcl. Cup., Taai-lilDle. Nuuk, N.J. 
Cutiii'Piiikt Cup. Eluliealck Dir. 

Elll Pltlliia, N.J. 
leelk Clitlii Cup. Ckiilir, Pi. 

Pill Clilb Piiduli, lie, Blllacad, III. 

Aileailic Hilel Piidecll Ce. Bieekipa, N. Y. 

Puilltil Pliiiid Alialaia Cup. 

Peimlii, Mm. 
Miimiilt Elillilc Ce. Cbiciie. III. 

Ciuii A. Pbllbtlik Riiiiiclui, lee. 

Bailee, Hill. 

Alllil Pieducli Cup., 

Ciatiaeatil Ciiaiclit Cup. 
liiliillMI|. Ce,. lac. 



Nilieaal Ceil Ce. 
Vlliuia, lie 
Geldet Cup, 

Mllke'' Cl. 

Aiael, ' ,iaiiila|Cl. 
Dili Elicliic Ce., lac. 
Ollaea Ml|. Cl. 
Pickaiiii Cl. 



Dull, Fla. 
Peedildi, N.Y. 
Leiililiad, N.Y. 

Ikuldia, Ppe. 
Blldiipul, Ciaa. 
Bleeallild, N.J. 
Relliil Hiidiai, III. 
Muu|e, III, 
Fliaklla, led. 

Pipae, III. 
Cbiciie, III. 



0(002 

OOOe) 

0 ( 2)0 

)0200 

002)0 

0014) 

00 ) 0 ) 

02(04 

02)10 

02010 

020(2 

)))4| 

OOlOO 

0(220 

0(220 

0(201 

0020 

(0211 

0(224 

)()2I 

OIOIO 

20)00 

001)2 

0012 ) 

01)12 

0(202 

OIICO 
010 (A 
(00)1 
0)142 

) 002 > 



Aiirtaa 

leaapelli, Cilll. 

Dllia, N.V. 
Ml. Cliael, III. 
Ill Aa|ilil, Cilll. 
Cbicile, III. 
Bullillea, Mall. 
Dlbllad, Cilll. 
Ilelailia, N.J. 
Eailueed, N.J. 
Yeakiii, N.Y. 

Adlii-Piiliii 

Nu Rukllll, N.Y. 
Juilci, N.V. 
Giidiai, Cilll, 

Meiilip Die. 

Pmdiai, Cilll. 

Miciedel, lac. )e. Piiidiai, Cilll. 

Oeilictie Cup. Muiiiiiik, N.Y. 

Zlie Ml|. Ce Bubiik, Cilll. 

Glaiill Milll lie., Elictrealci Ole. 

Mlaaiipetli, Mlaa, 
Piece Die, el Hialill.packird Ce. 

Pile Alia. Cilll, 

Nutk Hilll Ellcliialci, 'ac. Glia Ceil, N.Y. 
latuellieail Elilliealc biliuck Ceip. 

Baibiak, Cilll. 

Callable Tllkallll Cup. Nia Yuk, N.Y. 
Viilia Aiieclilie pile Alla, Cilll. 

Allli Cup. Piackiilii, Mm. 

Maiihlll lad., Cipicitel Die. Miuiill, Cilll. 

Cealiel Oallch DIelUee, Cealtili Ce, 



Haiilai Libualeilei 
NI'D Die. el Aiieiea Ceip. 
Tkeidlliea-Hclitau lac. 
lelar Hiaeluluiai Ce. 
Cllllie Iciaa Ce. 

Mlueaiei Aiiiciilie, lac. 
Eicil Tiiailuaii Ce. 
ladvitiiil Riliialai Rla| Ce. 
Aeleailic A Pricliloa Ml|. 
Reel Railllai Cup. 

Llllea Ipitia lie. 

Ceaaea. Dir, 

F Tieacll, lac, 

Ri.bbu Tick, lie, 
liaalllt'PlCklld I e 



el Aaiilie 

Dilieaa EllCtllalCt Cup. 

Iilie Cupaiiliea 
RaabiaadI, lac. 

Hellaei Eliiliealei Ceip. 
llNiCPadectu Die. 

Ticheeleip lailiuaiat Cup. el Cilll, 

Niabaip Plik 



Cl (ipeade, Cilll. 
Elll Auiii, N.Y. 
ladiiaipeiil, lid. 
Beilea, Mm. 

El Mean, Cilll. 



Cilll. 



THE FOUOIING HP VENDORS HAVE NO NUMBER 
AOIIGNEO IN THE LATEIT lUPPLEMENT TO THE 
FEDERAL (UPPLY CODE FOR MANUFACTURER) 
HANDBOOK. 



OOOOF llllce Teal lad Dll Lie Ai|llil, Cilll. 
OOOOZ (lllaa Lillkil Piidecle Cup. Nu k. N.J. 

OODAB ETA (allied 

OOOBB Pliclilia liilreaial Ceapeaiali Ce. 

Via Nipi, Cilll. 

OOOC2 Kialill.pickiid Ce., Celuade )pila|i 

Celeiidi Opiliii, Celuade 
OOCMM Ribbil Ea|. A Diealipaiat Hlpalld, Cilll. 

OOONN A "N” D Ml|. Cl. lu Jiii, Cilll. 

OOOQQ leelliia Oikliad, Cilll. 

OOOPR Clllluaii Eiilua tab. Billia|tea, Cilll. 

OOOTT ;.R. OallhCl. Lei Aa|llit, Cilll. 



OOOI2-42 

Rieliid: Apill, DO 



Flea: FSC. Kiadbeeh tagplintali 
K4<l Dilid AUGUOT lOIA 
K4-2 DllidNOVIOOT 
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Model 8003A 



Secdon vn 
Paragraphs 7-1 to 7-3 



SECTION VII 

A CIRCUIT DIAGRAMS 



7-1. INTRODUCTION 

7-2, This section contains the circuit diagrams 
and component location drawings necessary for the 
maintenance of the Model 8003A. Table 7-1 lists notes 
which apply to the schematic diagi'ams. Table 7-2 
gives the control settings for typical dc voltages and 
waveforms, found on the schematics. 



7-3. Some switch and circuit boaid assemblies 
are shown in part on different pages. To find a spe- 
cific Instrument component, refer ta the REFER- 
ENCE DESIGNATIONS box which ap,iears on each 
schematic diagram. Components are designated using 
a UNIT NUMBERING SYSTEM. The full designation 
of a component includes the assembly on which the 
part is mounted and the individual part designation. 



Table 7-1, Schematic Diagram Notes 



Refer to MIL-STD-I5-i for schematic symbols not listed in this table. 



Unless otherwise Indicated: 
capacitance in microfarads 
Inductance in microhenries 
resistance in ohms 


■ 


B Waveform test point 
(with number) 

= Conducting transistor 
between pulses (shown 
only for Schmitt 
Trigger), 




s Etched circuit board 










1 1 


B Front panel marking 


A. 




CZZ2 


B Rear panel marking 




B Avalanche (zenor) 
diode 


) 


= Optimum value selected 
at factory, average 
value shown; part may 
have been omitted. 


Numbers in parentheses indicate wire color using 
resistor color code, e. g. WHT-RED-GRN is (9*2>5). 
0 - Black 5 - Green 


P/O 


= Part of ' 


1 - Brown 


6 - Blue 




B Primary signal path 
B Feedback path 


2 - Red 


7 - Violet 


1 


3 - Orange 

4 - Yellow 


8 - Gray 

9 - White 




Table 7-2. Control Settings for Checking Waveforms and Tyical DC Voltages 



8003A REP. RATE (Hz) 


0. 3 M (Waveforms) 


VERNIER (AMPL.+) 


cw 




Ext.+ (Typlcii Voltages) 


AMPLITUDE (-) 


5V 


VERNIER (R.R.) 


ccw 


VERNIER (AMPL.-) 


cw 


PULSE WIDTH (s) 


30 n 


OPER. MODE 


Normal 


VERNIER (P. WIDTH) 


cw 


Delay Switch (Internal) 


D 


AMPLITUDE (+) 


5V 


Termination ^iteb (hiternal) 


5V 



I Pll 






Section Vn 
Flgi:re 7-1 



I 



MOOel H003A 




Repetition Kate Switch 



Section vn 
Figure 7-2 



Model 8003A 




I009A A4*ll 



Pulse Width Switch 
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Model BU 03 A 



Section VH 
Figure 7-2 






..-CiO-C 



p/0 Al DCLAVoTRIGGER AND WIDTH CIRCUIT 



■ vi. 

M 



:--OEH-v.’' 
-.■^SHl-;^ ' 





-^1^ j 


» R a ' 


r -"T.; 


«■■•■ ‘•'1 


R20 


- .A*f 


Nta 


rtS> ','^fe>rS -■■H 


Ria 






R*r 


- jAS- 


h "■ ‘ ' t “ 


. R15 


' MAAVSB 

* SA»/ 


P©'d 


RS 


- '-‘'.•I- 




RI3 









vs V‘V- 



- I 1 i 



85 - 



r © : - 



■’*'.1'^ ’.'■•j' -l'!» ■ 

, *■/ e» . 




c« 


V^/'V . 1 '. 
















C4 



-| n S4 




f~c^ 

-psjo- 


1 :s« 1 


-CI"w.. 




-TBen 


h 




h 


"[“RTrl 


V 


•\ H>8 ] 

TTcST 


h 


- B75 


h 


“ R70 


h 


- R89 


h 


- U 


h 


'_5ZLJ 


h 



H e S' 



rcyn 




0 1 
rrm - 


C32 


c io 



- ( Beo k 

J- 



■Ju5»» 



«_TT_ 

ICHI4I 

ss Ej?a 



R 7 A 



R«8 



R 87 



0 c 



C42 



C44 U- 




♦ 20V 



♦2O0V 



DELAY CIRCUIT 

:rii 6 

■50 

„ I ■ 




' .2 


OV 1 


5 

1 

A. 


cca« j 

* . : ; ■/ 

• f 


- *, 

, ' ,1 


^l« 3 '.8 “ 

200 }i 9(»M 


‘ 1 ■'■ '/ ■ " ' .• 

, AMf>UFIERS 





•oo»A-*«-r 




1 ALL RESISTANCC5 IN OHMS 
ANO CAPACrrORS IN MCRO^ 
FARADS UNLESS 0THCm»SE 
SHOWN 

2 9 LOCATES SCREW DRIVER 
ADJUSTMENT 

S FILLED SQUARE (■> INOt- 
" CATES CONDUCTINQ TRAN* 

INVERTER SIIITOR BETWCCN PULSES 

AMPLIFIER 

OJt 



copyniSHT mu sr H«n.(rr-ptc>(*a oven 

MUA'WttH'liy 



r 
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/ 
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49 


CSI - 


S2 
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CR II. 
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39 
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Figure 7-2. '' Delay, Trigger, -and Width Circuit 
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Model 6003A 



Section VH 
Figure 7-3 
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P/0 OUTPUT CIRCUIT 



♦20 V- 
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moM 

ICNMrTT TMOOU 
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f)2l 



*A2V 
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C8 

•22#r 
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•♦ 20 V 

\ 
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♦ lOirv 
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rtOV 



Alts 

47K 



A9( 






C» 



f w \ 









* 



♦lov- 



.001 
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(tS4) 




BI-STABLE 
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Figure 7-4. Power Supply Circuit 
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Figure AZ-1 



REP RATE VERNIER 

TO PIN 23 0-IOOIin EXT * TRIGGER 




GROUND FOR 
PULSE WIDTH |l) 
GENERATOR POSITIONS 






Pin 1 


Selected resistance, 316 12 to ■», 


Pin 12 


Variable resistance, 0 - 100 kS2, con- 


OUTPUT ( - ). 


and 13 


nected between these pins to act as ex- 
ternal WIDTH VERNIER. 




Pin 2 


Selected resistance, 316 Q to <», 
OUTPUT ( + ). 


Pin 14 


WIDTH Switch positions - Range se- 




thru 18 


lected by grounding the appropriate pin 


Pin 3 


No connection. 




to pin 19. 


Pin 4 


To be grounded to pin 22 for 


Pin 19 


Ground connection for WIDTH switch 




EXT. - trigger. 




positions. 


Pin 5 


To be grounded to pin 22 for 


Pin 20 


Ground connection for REP RATE 




EXT. + trigger. 




switch positions and EXT. MODE. 


Pin 6 


To be grounded to pin 20 when 


Pin 21 


Chassis ground. 




either external mode is used. 


Pin 22 


Ground connection for EXT. + 


Pin 7 


Selected resistance, 0 - 100 kf2 for ex- 




and EXT. - . 




ternal P£P RATE VERNIER Control. 


Pin 23 


Negative 20 V supply from HP 8003A. 


Pin 8 


Rep Rale switch positions - Range selected 
by grounding the appropriate pin to pin 20, 


Pin 24 


Positive 20 V supply from HP 8003A. 



Figure Al-1. Pin IdentUlcatlon for Connector J7 (Rear Panel) 
and It^ Mating Connector (Wiring Side) 
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Parapraph.s A I - 1 to A 1 -4 



APPENDIX A1 

OPTION 01 : REMOTE PROGRAMMING 



AM INTRODUCTION 

Al-2 The HP 8003A Option 01 Pulse Generator pro- 

vides all the characteristics of the standard HP 6003 A 
besides permitting remote electrical control of the 
repetition rate, pulse width, and amplitude. The in- 
strument may be wired for a pulse output v Ith fixed 
characteristics, to a switch and reslstanc.; control 
box for a vai lable pulse output, or into a system 
whereby another instrument can program its opera- 
tion. Remote control of repetition rate and pulse 
width ranges is acce.nplished by contact closure, 
while within the selecte • range they can be controlled 
by external resistances. The amplitude is controlled 
within the range of the attenuator by external resls- 
lances. 



Al-3 OPERATION 

Al-4 For remote programming of the pulse gene- 
rator, connect the HP 8003A Option 01 as In Table 
Al-1 for the desired pulse characteri.stics. For iden- 
tification of each of the connector pins, refer to Fig, 
Al-l, Table Al-2 lists the approximate resistances 
needed for connection to get a desired pulse amplitude 
with the AMPLITUDE switch set to 5 V, Pin wiring 
can be connected to a mating connector which plugs 
Into the rear panel connector J7, This Mating con- 
nector may be ordered from Amphenol Corp- or Cinch 
Mfg. Co. by ordtr no, 57-30240 or from Hevvlctt- 
Pacltard by order no, 1251-0293, After the appropri- 
ate connections have been made, the pulse generator 
can be controlled electrically by setting the HEP. 
RATE, PULSE WIDTH, and AMPLITUDE VERNIER 
controls to the asterisk (^) position. 



Table Al-1. 8003A Option 01 Connections 



For r''mote progiamming, make the desired connections througii J7 and set d003A REP RATE (Hz), 
PULSE WIDTH (s), and AMPLITUDE VERNIER controls to the asterisk (*) position. 



Function 


R;inge 


Connection 


REP RATE (H. 


Ext, + (positive) 


Pin 5 to Pin 22 and Pin 6 to Pin 20 




Ext. - (negative) 


Pin 4 to Pin 22 and Pin 6 *o Pin 20 




.3 Hz to 10 Hz 


Pin 8 to Pin 20 




10 Hz to 300 Hz 


Pin 9 to Pin 20 




300 Hz to 10 kHz 


Pin 10 to Pin 20 




10 kHz to 0,3 MHz 


Pin 11 to Pin 20 




0. 3 MHz to 10 MHz 


No Connection 


VERNIER, R.R. 


Variable within each 
REP. RATE range. 


Pin 7 through resistance* 
(0 - 100 kR) to Pin 23 


PULSE WIDTH (s) 


30 ns to 3 ps 


Pin 18 to Pin 19 




3 ps to 0. 1 ms 


Pin 17 to Pin 19 




0. 1 ms to 3 ms 


Pin 16 to Pin 19 




3 ms to . 1 s 


Pin 15 to Pin 19 




. 1 s to 3 s 


Pin 14 tu Pin 19 


VERNIER, P.W. 


Variable within each 
PULSE WIDTH range 


Pin 13 through rt^iatance* 
(0 - 100 kn\to Phi 12 


VERNIER AMPLITUDE 
OUTPUT ( + ) 


+ 0,5 V to + 5 V 


Pin 2 through resistance'*^ (316 R - ») 
to Pin 24 (AMPL. VERNIER R4 fully ,w) 


VERNIER AMPLITUDE 
OUTPUT ( - ) 


- 0. 5 V to - 5 V 


Pin 1 tlirough resistanc^(3l6 R - -« ) to 
Pin 23 (AMPL. VERNIER R5 fully cw) 



# A fixed or a variable resistor may be used for the verniers. For AMPLITUDE VERNIERS the approximate 
resistance is given for a desired pulse amplitude in Table Al-2. 



Al-1 









Appendix A1 
Table Al-2 and Al-3 



Model H003A 



Table Al-2. Resistance For Output Ami'lltude with 
Amplitude Switch Set. To 5 V 



PULSE 

AMPLITUDE 


Selectable 
Resistance i 20% 


5.0 V 


«• (open) 


4.5 V 


9. 1 kO 


4.0 V 


4.7 kn 


3.5 V 


2.7 kn 


3.0 V 


i.c kn 


2.5 V 


1.3 kn 


2.0 V 


910 n 


1.6 V 


680 n 


1.0 V 


470 n 


0.5 V 


316 n 



A1-5 PRINCIPLE.S OF OPERATION 

A I -6 The Internally triggered repetition rate 

range, external triggering and pulse width range are 
electrically controlled by grounding the resistor at 
the base of a switching transistor which turns on the 
transistor and connects Its related circuitry. The 
resistor at the transistor base is grounded by connec- 
ting the appropriate olns of connector J7 as shown in 
Table Al-1. 

Al-7 The repetition rate vernier, pulse width ver- 
nier, and amplitude vernier are electrically control- 
led by connecting a variable or fixed resistance Into 
Its respective circuit through one connector J7 pin 
and supplying It with Its necessary supply voltage 
through another connector J7 pin. For continuous 
control use a potentiometer; for a fixed or stepped 
control use fixed resistors. 

Al-8 In all other respects the circuits function 
exactly as described in Section IV of this manual. The 
internal connections and circuits associated with re- 
mote programming may be seen In the circuit dia- 
grams. Refer to FiguresAl-2, Al-3, andAl-4. The 
circuit diagram for the Option 01 power supply may 
be seen In Figure 7-4. 



Table Al-3. HP 8003A Option 01 Replaceable Parts 



HP Part No. 


Description 


TQ 


ns 


0150-0093 


CrFXDC.. pF + 80 - 20% 100 VDCW 






0160-2150 


C: FXD MICA 33 pF 5% 300 VDCW 






0180-1706 


C: FXD TA 100 pF 20% 25 VDCW 






0683-1055 


R: FXD COMP 1 Mfl 6% 1/4W 




0683-1255 


R: FXD COMP 1.2 MO 5% 1/4W 


1 




0698-4278 


R: FXD 10 KH 5% 1/8 MET FLM 


13 




0757 0428 


R: FXD MET FLM 1. 62 Kn 1% 1/8 W 


1 




0758-0042 


R: FXD MFT FLM 1.3KH 5% I/4W 


13 




1251-0431 


CONNECTOR: FEMALE (24 CONTACTS) 


1 




1853-0036 


TRANSISTOR SILICON PNP 2N 3906 


7 




1854-0215 


TRANSISTOR SILICON NPN 2N 3904 


6 




2100-0539 


R; VAR COMP 1 KQ 1 W 


1 




08003-00203 


PANEL REAR 


1 




08003-00211 


PANEL FRONT 


1 




08003-61602 


CABLE: REMOTE PROGRAMMING 


1 




08003-61903 


SWITCH: ASSY REP RATE 


1 




08003-61904 < 


SWITCH: ASSY WIDTH SWITCH 


t 




08003-66502 


PRINTED CIRCUIT BOARD ASSEMBLY , 


* 





Al-2 
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Table Al-4 



Table Al-4. HP 8003A Option 01 Parts Reference Designation Index 



Reference 

Designation 


HP Part No. 


Description 


Add: 

A1C59 

thru 

A1C66 


0150-0093 


C: FXD CER 0. 01 p F + 80 - 20% 100 VDCV/ 


A1Q40 

thru 

A1Q46 


1853-0036 


TRANSISTOR SILICON PNP 2N 3906 


A1Q47 

thru 

A1Q52 


1854-0215 


TRANSISTOR SILICON NPN 2N 3904 


A1K79 


0757-0428 


R: FXD METFLM 1.62 KD 1% 1/8 W 


A1R129 


0767-0948 


R: FXD FLM 10 KQ £% 1/8 W 


AIR130 

thru 

A1R134 


0758-0042 


' ft FXD MET F/Jrt 1.3 Kfi 6% 1/4 W 


A1R135 

thru 

A1R140 


0767-0948 


ft- FXD FLM 10 KD 2% 1/8 W 


A1R141 
thru i 
A1R147 


0758-0042 


ft- FXD MET FLM 1.3 KD 6% 1/1 W 


A1R148 

thru 

A1R153 


0098-4278 

i 


R; FXD MET FLM 10 KD 6% 1/8 W 

' i 


A1R154 


0758-0042 


ft- FXD MET FLM 1.3 KD 6% 1/4 W 


A1R155 

thru 

A1R168 


068^-1055 


ft FXD COMP 1 MD 6% 1/4 W 


A1R169 


0683-1266 


R: FXD COMP 1.2 MD 6% 1/4 W 


A1R160 

thru 

A1R163 


0683-1066 


R; FXD COMP 1 MD 6ft 1/4 W 


A1R164 

A6 


0683-1266 

08003-61906 


R: FXD COMP 1.2 MD 6% 1/4 W 
SWITCH: ASSY RATE-WIDTH 


J7 


1261-0292 


CONNECTOR: FEMALE (24 CONTACTS) 


W2 


08003-61602 


CABLE: REMOTE PROGRAMMING 


Delete: 

R7 


0757-0428 


R: FXD MET FLM 1,62 KD 1% 


Change; 

A1 to 
A1C30 to 
AIC41 to 
A1C45 to 
R4 
and 
R5 

S4 to 
SO to 


08003-66502 

018C-1706 

0160-2150 

0180-1706 

2100-0C39 

08003-61903 

08003-61904 


PRINTED CIRCUIT BOARD ASSEMBLY 
C: FXD TA 100 pF 20% 25 VDCW 
C: FXD MICA 33 pP 6% 300 VDCW 
C: FXD TA 100 fiF 20% 26 VDCW 
R; VAR COMP 1 KD 1 W 

SWITCH: ASSY REP RATE 
SWITCH; ASSY WIDTH SWITCH 



Sec intr duct ion to Section VI. 
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Repetition Rate Switch 
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Figure Al-2 
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Figure Al-2. Option 01 Repetition Rate and Gate Circuit 
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Figure Al-4. Option 01 Output Circuit 
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APPENDIX A2 

BACKDATING AND MODIFICATION INFORMATION 
FOR OPTION U1 HP 8003A PULSE GENERATOR 



This manual backdating; appendix makes this manual applicable to earlier In- 
struments. instrument-component values that differ from those In the manual, 
yet are not listed in the backdating sheet, should be replaced using the part 
number given in the manual. 



Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes 




732, 805 


1,5 


815, 826 


2,3 















CHANGE 1 

Figure Al-4 and Tables 6-1 and C-2: 

Delete A1CR30 (HP 1901-0040). 

Change A1C57 to HP Stock No. 1860-0099, TRANSISTOR GERMANIUM PNP 
Figure Al-3: 

Change terminal connections for Pulse Width Switch S6 as shown in Figure A2-1. 

NOTE 

If this switch Is replaced, the current switch 
should be rewired according to current models 
as shown In Figure Al-3. 





Figure A2-1 S6 Terminal Connections 
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Model 3003A 



Figure Al-2: 

Change terminal connections for Repetition Rate Switch S4 as shown in 
Figure A2-2. 



NOTE 



If this switch is replaced, the current switch 
should be rewired according to current models 
as shown in Figure Al-2. 




Figure Al-4: 

C.iange Amplitude Verniers as shown in Figure A2-3. 

NOTE 

If these verniers are replaced, the cur:.*. .. 
verniers should be rewired according to 
Figure A2-4. 



*rav 




AMPLITUDE 




Figure A2-3. 6003A Option 01 Amplitude Verniers 
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CHANGE 2 

Figure Al-4 and Tables 6-1 and 6-2: 

Change A1Q7 to HP Stock No. 18R3-0082, 
A1R26 to HP Stock No. 0768-0062, 



TRANSISTOR SI PNP and 
R: FIXED MET OX 200fl 5% l/2 W. 



Figure Al-2 

Change terminal connections for wafer S4 B(F) of Repetition Rate Switch 
as shown in Figure A2-4. 



NOTE 

If this -switch Is replaced, the current switch 
should be rewired according to current models 
as shown In Figure Ai-2. 




Figure A2-4. S4 A(R) Terminal Connections 



Figure Al-3: 

Change terminal connections for wafer S6 A (R) of the Pulse Width Switch 
as shown in Figure A2-5. 



NOTE 

If this switch is replaced, the current switch should 
be rewired according to current models as shown In 
Figure AI-3. 




Figure A2-5. S6 A (R) Terminal Connections 



CHANGE 3 

Figures Al-1 and Table Al-1: 

Cha.-«ge Pin 22 to Pin 21 for grounding EXT. + and EXT. - trigger. 
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Model 8003A Appendix B 

Paragraphs B-1 thru B-3 
Table B-1 



APPENDIX B 



OPTION X95: LIQ'T: GRAY COLOR OPTION 



B-1 INTRODUCTION 

B-2 N< w color standards and color combinations have 
been adopted for Hewlett-Packard Instruments. Option 
X96 i! offered to those users having need for new 



instruments with older HP color combinations or for 
replacement parts for older instruments. 

B-3 Parts peculiar lO Model 8003A Option X95 are 
listed in table B-1. 



Table B 1. Option X95 Replaceable Parts 



Ref Desig 


HP Part No, 


MP9 


08003-00210 


MP12 


08003-00208 


MP12 


08003-00202 


MP15 


5060-0720 


MP15 


6060-0717 


MP16 


6000-0717 


MP17 


5000-0567 




Description 

MP: Panel front light gray 

MP: Panel rear light gray (Serial prefix 1 101 A only) 

MP: Panel rear light gray 

MP: Cover top light gray (Serial prefix 1 101 A only) 

MP: Cover too light gray 

MP: Cover bottom light gray 

MP: Covet side (perforated) light gray 



B-1 
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APPENDIX C 

BACKDATING AND MODIFICATION INFORMATION 
FOR STANDARD HP 8003A PULSE GENERATOR 



This manual backdating appendix makes this manual applicable to earlier in- 
struments. Instrument-component values that differ from those in the manual, 
yet are not listed in the backdating sheet, should be replaced using the part 
number giv'n in the manual. 



Instrument Serial Prefix Make Manual Changes 



732, 805 


1 


815, 826 


2 
















CHANGE 1 

Figure 7-3 and Tables 6-1 and 6-2: 

Delete A1CR30 (HP 1901-0040) 

Change A1Q7 to HP Stock No. 1850-0099, TRANSISTOR GERMANIUM PNP 
Figure 7-2: 

.Change terminal connections for Pulse Width Switch S6 as shown in Figure C-1. 

/ • ' NOTE 

• 

h If Ihis^wltch is replaced, the current switch 
* sliould be rewired according to curvent models 
as shown in Figure 7-2. • 




Figure C-1. S6 Terminal Connections 
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Figure 7-1: 

Change terminal connections lor Repetition Rate Switch S4 as shown 
In Figure C-2. 



NOTE 

If this switch is replaced, the current switch 
should be rewired according to current models 
as shown in Figure 7-1. 




Figure C-2. S4 Terminal Connections 



CHANGE 2 

Figure 7 '3 and Tables 6-1 and 6-2: 

Change A1Q7 to HP Stock No. 1053-0082, TRANSISTOR SI PNP and 

A1R26 to HP Stock No, 0758-0062, R: FIXED MET OX 200 0 5% 1/2 W. 



Figure 7-1: 

Change terminal connections for wafer S4 B (F) of Repetition Rate 
Switch as shown in Figure C-3. 

NOTE 

If this switch Is replaced, the current switch should 
be rewired according to current models as shown 
In Figure 7-1. 




Figure C-3. S4 A (R) Terminal Connections 
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Figure 7-2: 

Change terminal connections for wafer S6 A (R) of the Pulse Width 
Switch as shown in Figure C-4. 



NOTE 

If this switch 18 replaced, the current switch should 
be rewlrci accordtag to current models as shown In 
Figure A7-2. 




Figure C-4. S6 A (R) 'terminal Connections 
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MANUAL CHANGES 

MODEL 8003A 
PULSE GENERATOR 



Manual Snrials (itcfixed. 933- 
Manual Printed; Oct 1974 



Make all changes listed below as Errata, Check the following table for your instrument serial prefix and/or serial number 
and make listed chango{s) to the manual: 



Serial Prefix or Number 



Make Changes 



Serial Prefix or Number 



Make Changes 





1 


1206 A 


1,-2 


1233A 


1,2,3 







A ERRMA 



Page 7-7/7-B, figure 7-3, 

A1R34, A1B35, A1RB7, and A1R58: Change 
values to 160 ohms. 

Add: A1R165 (160 ohm} in parallel with A1R34. 

Add: A1R166(160 ohm} in parallel withA1R67. 

Add: AIR 167 (110 ohm} between collector of 
A1Q12 and junction of A1Q13/A1R36. 

Add: AIR 168 (110 ohm} between collector of 
A1Q21 and junction of A1Q22/A1R59, 

Page 7-9, figure 7-4, 

Add: C3 (0.005 UF} on Ji from ground terminal 
to pin connected to T1, pin 4. 

Add: C4 (O.OOC UF} on J1 from ground terminal 
to pin connected to FI. 

Figure 7-1, 7-2, 7-3, 7-4, A 1-2, A1-3, and A1-4, 

Add thj following components to ’he component 



location 


diagrams: 


R165: 


between R35 and S2. 


R166; 


between R67 and S3. 


R167: 


between Cl 6 and R33. 


R168: 


between C27 and R55. 


Appendix Al, 


f igu res A 1 -2, A 1 -3, and A 1 -4, 



Component location diagram: 

AIR 155 through AIR 164 are located on under- 
side of board assembly A1. 



Appendix A1, figure A1-2, 

Add; AIR 160 (1 megohm} in parallel with A1C45. 
Add: A1R161 (1 megohm} in parallel with A1C44. 
Add: A1R162 (1 megohm} in parallel with A1C43. 
Add: A1R163 (1 megohm} in parallel with A1C42. 
Add: A1R164 (1.2 megohm} between +20V and 
collector A1Q31. 

A1Q45: Change designator to A1Q46. 

A1Q46: Change designator to A1Q45. 

A1 R 1 39: Change designator to A 1 R 1 40. 

A1R140: Change designator to A1R139, 

AIR 141: Change designator to AIR 142. 

A1R142: Change designator to A1R141. 

Appendix Al. figure A1-3, 

Add: A1R155 (1 megohm} in parallel with A1C30. 
Add: A1R166 (1 megohm} in parallel with A1C31. 
Add: A1R167 (1 megohm} in parallel with A1C32. 
Add: AIR 158 (1 megohm) in parallel with A1C33. 
Add: AIR 159 (1.2 megohm} between -20V and 
collector of A1Q26. 

Appendix Al, figure Al-4, 

A1CR30: Delete connection at junction of A1R30/ 
A1Q7 and redraw to junction of A1R30/A1R36. 



21 October 1974 

A “ Latest additions to this change sheet. 

This change sheet supersedes al) prior change sheets for this manual. 



Supplement A for 
08003-90003 
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A CHANGE 1 




Appendix Al, Table A1-3, 

Add: HP Part No. 08003-00207; Panel, rear. 



A CHANGE 2 



Table 6-2. 

Mfy. Change to HP Part No, 08003-10201, 
MP: Panel Front mint-gray. 

MP12: Change to HP Part No. 08003-70201, 
MP: Panel rear mint-gray. 



Table 6-2 (Cont'd) 

MP15: Change :o HP Part No. 5060 8577, 
MP: Cover top mint-gray. 

MP16; Change to HP Part No. 5000-8583, 
MP: Cover bottom mint-gray. 

MP17: Change to HP Part No. 5000-8479, 
MP: Cover side mint gray. 



A CHANGE 



Table 6-2, 

SI: Change to HP Part No, 3101-1248. 
MP9: Change to HP Part No. 08003- 
10203. 



Table A 1-3, 

Change HP Part No. of rear panel to 08003- 
10206. 

Table D-1, 

MP9: Change to HP Part No. 08003-10207. 
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